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1.0     INTRODUCTION 


1.1  Purpose 

ENSR  Consulting  and  Engineering  was  retained  by  Textron  Defense  Systems  (Textron)  to 
perform  an  Environmental  Survey  of  the  Textron  Cape  Operations  J-3  Range  (J-3  Range)  on 
Otis  Air  Force  Base  in  Sandwich,  Massachusetts.  The  purpose  of  this  survey  is  to  determine 
potential  environmental  liability  resulting  from  the  use  of  the  J-3  Range  by  Textron  Cape 
Operations. 

1.2  Scope 

The  survey  phase  conducted  here  is  the  initial  phase  of  a  tiered  approach  to  development  of 
an  Environmental  Baseline  Study  (EBS).  An  EBS  is  required  of  all  Army  property  transactions 
including  lease  renewals,  as  is  the  case  with  the  J-3  Range.  This  investigation  was  done  in 
accordance  with  Army  Regulation  AR-200-1 ,  specifically  Section  7  of  Appendix  B,  a  visual 
inspection  of  the  property,  interviews  with  individuals  knowledgeable  about  the  site,  a  review 
of  available  site  and  local  agency  files,  a  review  of  underground  storage  tank  permit  and 
license  records,  and  a  review  of  the  previous  investigation  conducted  on  the  Massachusetts 
Military  Reservation  (MMR). 

This  report  has  relied  upon  existing  information  provided  by  Textron  Defense  System.  Much 
of  the  baseline  information  was  obtained  from  the  report  entitled  "Environmental  Management 
Analysis  Program  for  the  Massachusetts  Military  Reservation  "  dated  October  1991 
(References  to  this  document  shall  be  made  using  a  citation  as  follows:  MMR  Report,  Oct. 
1991,  pxyz). 

1.3  Organization  of  Report 

This  section  is  followed  by  Section  2,  which  includes  a  general  description  of  the  site,  a 
discussion  of  current  and  historical  land  uses,  a  description  of  regional/site  soils,  geology, 
hydrogeology,  surface  hydrology,  and  meteorology;  and  an  evaluation  of  on-site  noise. 
Sections  3  and  4  provide  the  results  of  the  on-site  investigation  and  evaluation  of  the 
ecological  baseline.  Section  3  includes  the  condition  of  on-site  operations  that  may  pose  a 
potential  environmental  concern.  Section  4  provides  an  evaluation  of  the  site  relative  to 
presence  or  absence  of  various  ecological  components.  Following  the  on-site  information  is 
a  description  of  current  surrounding  land  uses  and  a  summary  of  known  or  potential  human 
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populations  around  the  site;  and  an  evaluation  of  the  site  proximity  to  various  planning  and 
wildlife  areas.  Sections  6  and  7  provide  a  description  of  the  areas  of  potential  environmental 
concern,  and  a  summary  of  findings  and  conclusions  based  on  the  information  gathered  and 
reviewed  for  this  report.  Section  8  provides  a  description  of  the  Study  Limitations  of  this 
report  (other  than  those  mentioned  in  Section  1.2  above). 
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2.0    SITE  DESCRIPTION  AND  CHARACTERIZATION 


2.1  Site  Location  and  Description 

The  J-3  Range  consists  of  a  29  acre  parcel  of  land  located  on  the  western  side  of  Greenway 
Road,  within  the  Massachusetts  Military  Reservation  in  Sandwich,  Massachusetts  (See  Figure 
2-1:  Site  Location  Map).  The  J-3  Range  extends  approximately  1,500  feet  north/northwest  of 
Greenway  Road.  The  majority  of  the  property  is  cleared,  with  stands  of  trees  around  the 
buildings  at  the  southeast  end  of  the  property  (near  Greenway  Road)  and  bordering  the 
perimeter.  The  J-3  Range  is  abutted  by  woodland  to  the  north,  east  and  west,  and  by 
Greenway  Road  to  the  South.  Across  Greenway  Road  is  more  undeveloped  land  extending 
to  the  MMR  property  line.  The  on-site  developments  consist  of  six  buildings  (labeled  J-3-1,  J- 
3-3,  J-3-4,  J^S-fi;  J-3-6,  J-3-7  and  J-3-9);  several  trailers;  numerous  storage  sheds;  seven 
munitions  bunkers  (labeled  5-1,  5-2,  5-3,  5-4,  5-A,  5-B  and  5-C);  two  towers  used  for  testing 
(one  40  ft.  and  one  80  ft.);  several  nets,  metal  walls,  and  concrete  blocks  used  in  stopping 
the  warheads  when  launched;  an  X-ray  building  (used  to  X-ray  the  warheads);  and  a  camera 
building.  The  testing  area  also  includes  a  launching  mechanism  for  the  warheads  and 
several  concrete  pads  used  in  testing  the  penetration  capabilities  of  the  warheads.  See 
Figure  2-2:Site  Plan  for  building  and  operations  locations. 

2.2  Current  Land  Use  (including  waste  generation,  disposal  and  underground  storage 
tanks) 

The  J-3  Range  currently  performs  reverse  ballistic  impact,  explosive  testing  and  loading, 
ammunition  firing  and  other  munitions  testing  operations.  Many  of  the  testing  activities  are 
photographed  and  the  film  is  developed  in  building  J-3-6. 

Wastes  generated  at  the  facility  include  solid  waste,  sanitary  wastewater,  and  very  small 
quantities  of  non-regulated  waste  and  hazardous  waste  chemicals  from  the  photo- 
development  process.  The  facility  is  registered  with  the  Massachusetts  Department  of 
Environmental  Protection  (DEP)  as  a  very  small  quantity  generator  (VSQG)  of  hazardous 
waste  (I.D.  #  MAV0000121 12)  (See  Appendix  A  for  VSQG  documentation).  According  the 
Textron  records,  the  non-regulated  wastes  generated  include  Kodak  Developer  GBX,  and 
Kodak  Fixer,  and  the  hazardous  waste  generated  is  an  acetic  acid  stop  bath.   (See  Section 
3.4  for  a  discussion  of  waste  storage  and  handling). 
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There  are  currently  four  above  ground  storage  tanks  on  the  J-3  Range.  These  tanks  are 
located  at  buildings  J-3-1 ,  J-3-3,  J-3-6  and  J-3-7.  The  tanks  at  J-3-3,  J-3-6,  and  J-3-7  were 
installed  in  March  1991,  at  which  time  a  secondary  containment  area  was  constructed  around 
the  above  ground  tank  already  in  place  in  building  J-3-1 .  All  four  tanks  are  used  for  heating 
oil  for  the  building  boilers.  The  tanks  in  building  J-3-3,  J-3-6  and  J-3-7  were  installed  in 
preparation  for  the  removal  of  the  three  underground  oil  storage  tanks  then  in  place  at  those 
same  buildings.  The  USTs  were  removed  on  June  19,  1991  by  Northeast  Tank  Services,  and 
according  to  the  records  reviewed,  no  evidence  of  contamination  was  found.  The  removed 
tanks  included  a  500  gallon  steel  tank  at  building  J-3-7;  a  1 ,000  gallon  fiberglass  Owens- 
Corning  tank  at  building  J-3-6;  and  a  1 ,000  gallon  steel  tank  at  building  J-3-3.  It  was  noted  in 
the  summary  memorandum  dated  June  20,  1991,  that  the  plans  showed  a  500  gallon  rather 
than  a  1 ,000  gallon  tank  at  building  J-3-6.  One  soil  sample  was  taken  from  each  of  the  tank 
excavations  and  analyzed  for  total  petroleum  hydrocarbons  (TPH).  The  results  of  the  analysis 
indicated  that  TPH  was  not  present  in  the  samples  above  the  method  detection  limit.  In 
addition  to  these  soil  samples,  head  space  readings  were  conducted  by  Textron  personnel 
during  the  tank  removal  in  order  to  determine  if  a  release  to  the  environment  had  occurred. 
According  to  the  records  reviewed,  no  reading  above  10  parts  per  million  were  detected. 
See  Appendix  B  for  Tank  Installation  and  Removal  Documentation. 

The  J-3-4  and  J-3-9  buildings  are  heated  by  electricity. 

2.3      Historical  Land  Use 

Camp  Edwards,  of  which  the  J-3  Range  is  a  part,  was  established  in  1935  by  the 
Commonwealth  of  Massachusetts  for  the  purpose  of  National  Guard  Army  Reserve  training. 
According  to  the  information  reviewed,  the  majority  of  the  activities  have  occurred  within  the 
cantonment  area  located  approximately  1 .75  miles  south  of  the  J-3  Range.  The  J-3  Range 
has  been  used  by  Textron  Cape  Operations  for  the  testing  of  warheads  and  similar 
procedures  since  1968.  Prior  to  that  time  the  J-3  Range  was  largely  undeveloped,  containing 
only  a  dirt  access  road  and  a  latrine.  The  J-3  Range  appears  to  have  been  part  of  the 
training  area  at  that  time. 
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2.4  Physiography/Surface  Hydrology 

The  surface  hydrology  of  the  site  has  the  same  general  characteristics  as  that  of  the  M MR 
and  the  Cape  as  a  whole.  The  surface  hydrology  of  the  MMR  does  not  exhibit  the  typical 
drainage  basin  system,  rather  it  consists  of  kettle  hole  topography  and  drainage.  Kettle  holes 
are  the  depressions  left  by  the  melting  of  an  ice  block  deposited  during  a  glacial  retreat. 
These  kettle  holes  contain  water  when  they  intersect  the  water  table,  and  act  as  recharge 
points  for  groundwater.  The  small  kettle  holes  on  the  MMR  have  been  classified  B  waters  by 
DEP;  designated  for  the  uses  of  protection  and  propagation  of  fish,  other  aquatic  life  and 
wildlife;  and  for  secondary  recreation  (MMR  report,  October  1991,  p  3.10-6). 

A  visual  inspection  of  the  J-3  Range  did  not  identify  any  on-site  surface  water  bodies. 

2.5  Soils,  Geology  and  Hydrogeology 

The  soil,  geology  and  hydrogeology  of  Cape  Cod  is  fairly  uniform  due  to  its  formation  by 
glacial  deposition.  The  groundwater  of  Cape  Cod  is  contained  in  a  single  (sole  source) 
aquifer  comprised  mainly  of  sand  and  gravel  deposits,  beneath  which  finer  grained  deposits 
of  sand  and  silt  occur.  According  to  a  hydrogeologic  summary  produced  in  1989,  the  aquifer 
in  the  vicinity  of  the  MMR  has  a  maximum  thickness  of  270  feet  and  is  underlain  by  cystalline 
bedrock.  The  groundwater  is  reported  to  be  more  than  10  feet  below  the  ground  surface  in 
most  of  the  MMR  area,  with  production  yields  of  up  to  2,000  gallons  per  minute  in  outwash 
deposits  (MMR  Report,  October  1991,  p  3.10-6).  Based  on  a  review  of  the  Barnstable  County 
Soil  Survey  (March  1993)  the  J-3  Range  is  located  in  an  outwash  plain.  The  MMR  Report 
(October  1991)  and  a  review  of  topographic  data  indicate  that  groundwater  from  the  J-3 
Range  is  likely  to  occur  between  15  and  25  feet  below  the  ground  surface;  with  a 
groundwater  flow  in  an  southeasterly  direction,  toward  Snake  Pond.  According  to  information 
obtained  from  the  Sandwich  Planning  &  Development  Office,  the  J-3  Range  is  in  the  Zone  Of 
Contribution  (ZOC)  of  the  Weeks  Pond  Wellfield  Well  Number  5,  located  south  of  Snake 
Pond;  and  the  ZOC  of  the  Pinkham  Road  Wellfield  Well  Numbers  4  &  6,  approximately  2.6 
miles  to  the  east  of  the  J-3  Range.  Appendix  C  provides  supporting  documentation 
regarding  soil,  geology  and  hydrology  of  the  area,  as  well  as  a  figure  showing  the  ZOC  areas 
relative  to  the  site. 
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2.6  Climate 

The  climate  of  the  subject  site,  as  that  of  the  entire  area,  is  expected  to  be  significantly 
influenced  by  the  moderating  effects  of  the  ocean.  The  average  monthly  precipitation  at  the 
MMR,  as  recorded  over  a  28  year  period  at  Otis  Air  Force  Base,  ranges  from  a  normal  low  of 
2.0  inches  to  3.3  inches  in  June  and  July,  to  a  high  of  4.8  inches  in  January  and  August 
(MMR  Report,  Oct.  1991,  p  3.2-1). 

Cape  Cod's  average  daily  temperature  is  approximately  50  degrees  Fahrenheit  (F.),  with  an 
average  daily  temperature  range  of  13  - 16  degrees  F.  recorded  for  the  MMR.  The  average 
temperature  on  the  MMR  during  the  coldest  months  (January  and  February)  is  reported  to  be 
30  to  31  degrees  F.,  and  that  of  the  warmest  month  (July)  is  71  degrees  F.  (MMR  Report, 
Oct.  1991,  p  3.2-1). 

The  prevailing  wind  direction  at  the  MMR,  and  presumably  at  the  J-3  Range,  varies  with 
season.  From  November  to  March  the  prevailing  winds  are  from  the  northwest,  with  a 
transition  to  southwest  prevailing  winds  occurring  between  March  and  May.  The  southwest 
winds  then  prevail  throughout  the  summer,  with  another  transitional  period  occurring  in 
November  (MMR  Report,  Oct.  1991,  P  3.2-3). 

According  to  the  MMR  report,  thunderstorms  occur  an  average  of  14  days  per  year  in  the 
vicinity  of  the  MMR.  Most  of  these  thunderstorms ^a  few  of  which  are  accompanied  by  hail) 
occur  in  the  summer  months  (MMR  Report,  Oct  1991,  p  3.2-5). 

2.7  Noise 

In  evaluating  the  noise  level  and  Installation  Compatible  Use  Zones  (ICUZ)  for  the  MMR,  the 
Army  defined  three  noise  zones  which  are  used  in  determining  acceptable  land  uses.  These 
zones,  referred  to  as  Zones  I,  II  and  III  are  measured  for  both  impulsive  noise  (C-weighted)  or 
continuous  noise  (A-weighted).  These  zones  are  defined  in  terms  of  their  proximity  to  noise 
sensitive  land  uses,  including  housing,  schools  and  medical  facilities.  Noise  sensitive  land 
uses  would  be  acceptable  in  Zone  I,  normally  unacceptable  in  Zone  II,  and  completely 
unacceptable  in  Zone  III.  According  to  the  information  provided  in  the  MMR  report  (Maps  19 
and  20),  the  J-3  Range  is  in  Zone  I  for  impulsive  noise  and  at  the  edge  of  the  Zone  II 
delineation  for  continuous  noise  (MMR  Report,  Oct  1991,  p  3.4-9).  Copies  of  the  ICUZ  maps 
(19  and  20)  are  provided  in  Appendix  D. 
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3.0     RESULTS  OF  ON-SITE  INVESTIGATION 


3.1  Contaminated  Structures,  Buildings  or  Fixtures 

A  visual  inspection  of  the  J-3  Range  was  conducted  by  ENSR  personnel  on  Friday, 
November  19,  1993.  The  results  of  this  inspection  indicated  only  minor  staining  noted  on  the 
concrete  floors  around  the  boilers  in  buildings  J-3-3,  and  J-3-6  (See  Figure  2-2  for  building 
locations).  Staining  around  boilers  such  as  this  is  common  and  is  usually  due  to  boiler 
blowdown  water  and  possible  loose  fittings.  The  stained  area  in  building  J-3-3  was 
approximately  6  ft  x  6  ft,  and  appeared  to  be  due  to  water  staining.  The  stained  area  in  J-3-6 
was  approximately  3  ft  x  4  ft,  and  was  rust  colored  in  some  areas,  indicating  again  that  it  was 
from  boiler  blowdown  water. 

3.2  Unexploded  Ordnance 

According  to  facility  personnel  there  is  no  unexploded  ordnance  on  the  J-3  Range.  The 
warheads  that  are  tested  at  the  facility  do  not  contain  explosives.  The  only  explosives 
reportedly  used  on-site  are  those  used  for  launching  the  warheads. 

3.3  Raw  Material  Storage  Areas  (including  above  and  underground  storage  tanks, 
chemical  storage  areas,  etc..) 

The  raw  material  storage  areas  include  several  storage  sheds  for  miscellaneous  fittings  and 
electrical  equipment,  the  munitions  bunkers,  a  gasoline  storage  shed,  a  paint  storage  shed 
and  the  four  above  ground  tanks  located  within  buildings  J-3-1 ,  J-3-3,  J-3-6  and  J-3-7.  All  of 
the  storage  sheds,  paint  shed,  and  munitions  bunkers  were  in  good  condition  at  the  time  of 
the  site  inspection.  It  was  noted  during  the  inspection  of  the  gasoline  storage  shed  (building 
J-3-C-1)  that  the  drip  tray  beneath  the  two  flammable  storage  lockers  contained  a  significant 
amount  of  water.  According  to  site  personnel  this  is  due  to  the  fact  that  rainwater  can  enter 
the  sheet  metal  building.  Outside  the  gasoline  storage  shed  there  was  a  cradle  with  one 
tapped  55-gallon  drum  of  virgin  diesel  fuel.  This  drum  was  not  labeled  and  there  was  no  drip 
pan  or  other  device  beneath  it  to  prevent  a  release  to  the  ground  surface.  However,  no 
significant  staining  was  noted  beneath  this  drum  at  the  time  of  the  inspection,  and  Textron 
personnel  indicated  that  the  situation  was  in  the  process  of  being  rectified. 

An  inspection  of  the  four  above  ground  fuel  oil  storage  tanks  revealed  that  they  were  all  in 
good  condition.  No  staining  was  noted  around  the  tanks  in  J-3-1 ,  J-3-3  or  J-3-6.  A  small 
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amount  of  oil  residue  was  noted  within  the  containment  area  for  the  above  ground  fuel  oil 
storage  tank  in  building  J-3-7.  The  containment  area  is  made  of  wood  with  a  sheet  metal 
liner.  No  oil  stains  were  present  outside  the  containment  area  and  the  tank  appeared  in 
good  condition. 

3.4  Non-Regulated  and  Hazardous  Waste  Storage  Areas 

The  only  non-regulated  and  hazardous  wastes  generated  at  the  facility  are  produced  in  the 
photo-development  process.  These  chemical  wastes  consist  of  Kodak  Fixer,  Kodak 
Developer,  and  an  acetic  acid  stop  bath.  The  fixer  and  developer  are  considered  non- 
regulated  wastes,  and  the  acetic  acid  stop  bath  is  a  hazardous  waste.  These  wastes  are 
used  in  the  photo-developing  equipment  in  building  J-3-6.  When  the  chemicals  are  finished 
being  used  they  are  transferred  to  30  gallon  plastic  drums  which  are  stored  in  the  photo- 
development  room.  This  room  has  a  cement  floor  and  there  were  no  signs  of  leaks  or  spills; 
however,  there  is  a  floor  drain  in  the  room  which  reportedly  discharges  to  the  on-site  septic 
system.  As  mentioned  in  section  2.2,  the  facility  is  considered  a  very  small  quantity 
generator  of  hazardous  waste.  Given  this  designation  Textron  is  able  to  transport  these 
wastes  off-site  to  their  Wilmington  Facility.  The  wastes  are  then  manifested  out  with  the 
Wilmington  Facility's  wastes,  to  Laidlaw  Environmental  Services,  300  Canal  Street,  Lawrence, 
Massachusetts  (See  Appendix  A  for  copies  of  waste  manifests). 

3.5  Environmental  Compliance 

The  results  of  the  inspection  of  the  facility  indicate  that  Textron  Cape  Operations  is  currently 
in  compliance  with  the  applicable  state  and  federal  environmental  regulations.  It  should  be 
noted  however,  that  this  inspection  did  not  constitute  a  comprehensive  environmental 
compliance  audit.  Based  on  a  site  visit  and  review  of  records  available  from  Textron,  the 
current  operations  at  the  J-3  Range  do  not  require  any  air  or  water  discharge  permits. 

According  to  Textron  personnel  a  site  walk  over  of  the  facility  was  conducted  by  the  U.S. 
Environmental  Protection  Agency  (EPA)  and  Massachusetts  Department  of  Environmental 
Protection  (DEP)  in  the  fall  of  1992.  This  inspection  was  in  conjunction  with  an  investigation 
of  groundwater  contamination  that  was/is  impacting  the  Air  National  Guard  (ANG)  property  in 
the  area  of  the  J-3  Range.  Textron  contacted  the  ANG  after  this  inspection  and  they 
indicated  that  the  agencies  (EPA  and  DEP)  had  found  no  evidence  of  contamination  resulting 
from  operations  on  the  J-3  Range. 
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4.0     EVALUATION  OF  ECOLOGICAL  BASELINE 


4.1  Forests  and  Woodlands 

Based  on  observations  made  during  the  site  visit,  approximately  30%  of  the  J-3  Range 
consists  of  undeveloped  woodlands.  The  majority  of  the  woodland  is  located  at  the 
southeast  end  of  the  property,  near  Greenway  Road.  Stands  of  trees  also  exist  between 
buildings,  and  around  the  perimeter  of  the  testing  area.  The  woodlands,  as  is  characteristic 
for  Cape  Cod,  consist  primarily  of  conifers  including  pitch  pine,  jack  pine,  and  some  oak. 
These  woodlands  were  generally  of  medium  density,  with  an  undergrowth  of  grasses  and 
various  low  bushes  .  The  MMR  Report  map  12  concurred  with  these  findings,  indicating  that 
the  center  of  the  site  was  open  grassland;  with  the  southeast  end  and  perimeter  consisting  of 
"mixed  scrub"  and  coniferous  forest  (See  Appendix  E  for  copy  of  Map  12).  An  in  depth  study 
of  on-site  vegetation  was  outside  the  scope  of  this  investigation. 

4.2  Fish  and  Wildlife  Populations  and  Habitat 

No  fish  populations  or  habitats  exist  on  the  J-3  Range.  The  nearest  water  body  is  Snake 
Pond,  approximately  2,500  feet  south  of  the  site. 

The  MMR  as  a  whole  consists  of  approximately  80%  pitch  pine/scrub  oak  forest  and  offers  a 
variety  of  habitats  for  wildlife.  The  MMR  provides  a  wildlife  corridor  from  the  Shawmee- 
Crowell  State  Forest,  to  the  north  of  the  MMR,  to  the  Crane  wildlife  Management  Area  to  the 
south  of  the  MMR.  A  wildlife  study  specifically  for  the  J-3  Range  was  not  conducted  as  part 
of  this  investigation.  The  mammals  that  can  be  found  on  the  MMR  include  red  fox,  gray  fox, 
red  squirrel,  eastern  chipmunk,  cottontail  rabbit,  shortfall  weasel  and  white  tail  deer.  The 
MMR  also  provides  a  varied  habitat  for  birds  including  ruffed  grouse  and  bobwhite  quail, 
herring  gull,  chickadee,  goldfinch,  osprey,  red  tailed  hawk,  blue  jay,  mockingbird,  brown 
thrasher  and  american  robin.  Although  there  are  a  number  of  amphibian  species  on  the 
MMR,  including  various  frogs,  snakes  and  turtles,  the  occurrence  of  these  animals  on  the  J-3 
Range  is  expected  to  be  limited  by  the  lack  of  surface  water  on  or  adjacent  to  the  property. 
(Information  based  on  MMR  Report,  October  1991,  p  3.6-16  &  17). 

No  wildlife  was  noted  on  the  J-3  Range  at  the  time  of  the  site  inspection. 
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4.3  Threatened  or  Endangered  Species 

According  to  the  information  provided  in  the  MMR  Report,  there  are  no  known  threatened  or 
endangered  species  (flora  or  fauna)  on  the  J-3  Range.  The  closest  rare  or  endangered 
species  noted  in  the  report  was  Sandplain  Rax,  a  state  listed  plant  species  of  special 
concern.  The  Sandplain  flax  was  identified  in  a  grassy  roadside  area  along  Greenway  Road, 
approximately  1 .25  miles  southwest  of  the  subject  site.  Also  noted  at  that  location  were  Little 
Lady  Tresses  and  Nuttail's  Milkwort  which  are  on  the  Massachusetts  Watch  List  (formerly 
considered  rare)  (MMR  Report,  Oct  1991,  p  3.6-16  and  Map  15).  A  copy  of  the  Wildlife  & 
Flora  map  (map  15)  is  included  in  Appendix  E. 

4.4  Soils  and  Vegetation 

The  J-3  Range  area  is  part  of  the  Enfield-Merrimac-Carver  soil  formation  and  consists  of 
nearly  level  to  steep,  very  deep,  excessively  drained  and  well  drained,  loamy  and  sandy  soils 
formed  in  glacial  outwash  and  eolian  material,  in  glacial  outwash  sediments  and  glacial  till;  in 
areas  of  glacial  lake  deposits  (US  Department  of  Agriculture  Soil  Conservation  Service/Mass. 
Experiment  Station,  General  Soil  Map  for  Barnstable  County,  Massachusetts,  March  1993). 
See  Appendix  C  for  excerpts  from  the  soil  survey.  Based  on  visual  observations,  the  J-3 
Range  appears  to  consist  primarily  of  well  drained  sandy  soils  of  varying  slope. 

The  vegetation  on  the  J-3  Range  consists  primarily  of  mixed  pine  and  oak,  open  to  medium 
density,  woodlands.  The  undergrowth  and  vegetation  in  the  open  areas  of  the  site  consists 
of  various  grasses  (See  Vegetation  Type  &  Density  Map  (MMR  Report,  map  no.  12)  in 
Appendix  E). 

4.5  Nature  of  Ecosystem  (i.e.  prime  or  unique  farmland,  native  prairies  or  grasslands) 

Based  on  observations  during  the  site  visit,  review  of  the  MMR  Report,  and  a  review  of  the 
Soil  Survey  for  Barnstable  County  (March  1993),  the  J-3  Range  is  not  located  on  prime  or 
unique  farmland;  nor  is  the  area  considered  a  native  prairie  or  grassland  (the  table  of  Prime 
Farmland  and  Soils,  from  the  Barnstable  County  Soil  Survey,  are  provided  in  Appendix  C). 
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4.6  Surface  Water,  Wetlands  and  Flood  Plains  (presence  and  condition  on-site) 

The  site  inspection  and  review  of  available  data  did  not  indicate  the  presence  of  any  surface 
water  bodies,  or  wetlands  on  the  J-3  Range.  Although  according  to  the  Rood  Insurance  Rate 
Map  (FIRM)  for  Sandwich,  Massachusetts  (August  5, 1991),  the  flood  hazard  of  the  area  of 
the  J-3  Rage  has  not  been  determined,  the  area  immediately  abutting  the  site  is  outside  the 
500  year  floodplain.  Therefore,  it  is  reasonable  to  assume  the  J-3  Range  is  also  outside  the 
500  year  flood  plain. 

4.7  Groundwater  Supplies  and  Quality 

According  to  a  map  of  the  Water  Resource  Districts  for  the  Town  of  Sandwich, 
Massachusetts,  obtained  at  the  Sandwich  Engineering  Office,  the  J-3  Range  is  within  the 
zone  of  contribution  (ZOC)  for  the  Weeks  Pond  Wellfield  Well  Number  5,  located  south  of 
Snake  Pond;  and  the  ZOC  of  the  Pinkham  Road  Wellfield  Well  Numbers  4  &  6,  approximately 
2.6  miles  to  the  east  of  the  J-3  Range  (See  Figure  C-3:  ZOC  in  Appendix  C).  As  noted  earlier, 
all  of  Cape  Cod  is  underlain  by  a  sole  source  aquifer.  The  information  reviewed  indicated 
that  this  aquifer  is  generally  of  good  chemical  quality  for  drinking  and  other  uses.  The 
groundwater  is  typically  "low  in  dissolved  solids,  is  soft  and  virtually  free  of  toxic  heavy  metals 
and  organic  compounds." (M MR  Report,  October  1991,  p  3.10-8). 

There  are  two  process/sanitary  use  water  supply  wells  on  the  J-3  Range,  one  located  at 
building  J-3-1  and  the  other  at  building  J-3-6.  Sample  results  from  1988,  1990  and  1992  were 
reviewed  as  part  of  this  investigation.  Samples  from  both  wells  were  analyzed  for  trace 
metals,  volatile  organic  compounds  (VOC),  and  bacteriological  and  chemical  analysis  (See 
Appendix  E  for  a  copy  of  analytical  results).  The  metal  analysis  results  from  both  wells 
indicate  that  the  only  metals  present  in  detectable  concentrations  are  fluoride  and  copper. 
The  fluoride  concentrations  in  well  J-3-1  were  measured  in  1988  and  1990  at  0.20  mg/L  and 
0.24  mg/L,  respectively.  The  concentrations  of  fluoride  in  the  J-3-6  well  similar  and  ranged 
from  0.15  mg/L  in  1988  to  0.27  mg/L  in  July  1992.  Copper  concentrations  in  Well  J-3-1  were 
0.208  mg/L  and  0.21  mg/L  in  1988  and  1990,  respectively;  while  concentrations  in  Well  J-3-6 
ranged  from  0.63  mg/L  in  1988  to  2.35  mg/L  in  1992.  No  standards  exist  with  which  to 
compare  these  results. 

The  volatile  organic  compound  analysis  on  water  samples  from  the  two  wells  detected 
benzene  in  both  wells  in  1988,  with  concentrations  of  0.93  ug/L  (ppb)  in  Well  J-3-1  and  0.56 
ug/L  in  J-3-6.  No  VOCs  were  detected  in  the  1990  or  1992  samples. 
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It  was  noted  in  the  process  of  conducting  this  investigation  that  there  is  a  groundwater 
monitoring  well  along  Greenway  Road,  near  the  entrance  to  the  J-3  Range.  This  monitoring 
well  is  part  of  an  on-going  investigation  of  groundwater  contamination  resulting  from  off-site 
sources.  No  detailed  information  regarding  this  investigation  was  available  in  the  course  of 
this  investigation. 

4.8  Outdoor  Recreational  Resources 

No  outdoor  recreational  resources  were  observed  on-site  during  the  course  of  this 
investigation.  Furthermore,  the  closest  potential  outdoor  recreational  resource  is  Snake  Pond 
located  approximately  2,500  feet  south  of  the  J-3  Range. 

4.9  Cultural  and  Historical  Resources 

Cultural  resources  can  be  broadly  defined  to  include  any  site,  structure,  or  object  which 
possesses  state,  local,  or  national  importance  due  to  its  association  with  historical  events  or 
persons,  embodies  distinctive  characteristics  of  a  type,  period,  or  method  of  construction,  or 
which  has  yielded,  or  is  likely  to  yield  information  important  to  history,  prehistory,  or 
paleontology  (MMR  Report,  Oct,  1991,  p  3.11-1). 

Given  the  current  use  of  the  J-3  Range,  its  prior  use  as  part  of  the  Camp  Edwards  training 
area  and  the  lack  of  permanent  structures  on  the  property,  it  can  be  inferred  that  no  historical 
sites  are  present  on  the  subject  property. 

Studies  of  cultural,  archeological  and  historic  resources  were  conducted  on  the  MMR  for 
Massachusetts  Army  National  Guard  and  Otis  Air  Force  Base,  in  1986.  The  J-3  Range  was 
not  included  in  these  studies,  but  some  inferences  can  be  made.  The  studies  indicated  that 
there  are  no  historically-significant  structures  within  the  bounds  of  the  training  area  (MMR 
Report,  Oct  1991,  p  3.11-4).  The  archeological  studies  indicated  that  there  are  several 
locations  on  the  MMR  that  are  considered  to  have  high  sensitivity  (high  potential  for 
archeological  information);  but  that  overall,  a  significant  percentage  of  the  training  area  was 
considered  to  have  low  archeological  potential  (MMR  Report,  Oct  1991,  p  3.1 1-6). 
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5.0     SURROUNDING  LAND  USE  AND  SENSITIVE  RECEPTORS 


5.1  Current  Surrounding  Land  Use 

The  J-3  Range  is  located  within  Camp  Edwards,  and  is  surrounded  by  undeveloped 
forestland  to  the  north,  east  and  west.  To  the  south  of  the  site  is  Greenway  Road,  across 
which  is  more  undeveloped  woodland.  Between  Greenway  Road  and  Route  130, 
approximately  1/2  mile  east/southeast  of  the  site,  is  the  property  boundary  for  Camp 
Edwards.  The  area  between  Camp  Edwards  and  Route  130  (part  of  the  Town  of  Sandwich) 
is  zoned  Low  Density  Residential  (R-2)  and  currently  contains  approximately  110  homes  (See 
Figure  F-1,  Appendix  F,  Surround  Land  Use  Zoning).  The  area  to  the  north  of  the  site  is  a 
designated  impact  area  for  Camp  Edwards,  and  is  used  by  the  Massachusetts  Army  National 
Guard  for  training  in  artillery  use. 

5.2  Existing  and  Potential  Human  Populations  in  Area 

The  on-site  population  consists  of  one  permanent  full  time  employee,  with  the  number  of 
temporary  personnel  (from  the  Wilmington  Facility)  varying  from  1  to  30  depending  on  the 
testing  procedures  being  undertaken.  According  to  Textron  personnel,  the  number  of 
employees  at  the  J-3  Range  is  not  expected  to  change  in  the  foreseeable  future. 

The  population  of  the  property  abutting  the  J-3  Range  is  currently  zero,  as  the  land  is 
undeveloped.  The  potential  population  of  this  area  is  dependant  upon  future  Army  uses,  and 
could  not  be  determined  with  the  available  information. 

The  closest  resident  population  is  the  residential  area  along  State  Route  130,  in  Sandwich, 
Massachusetts,  between  1/2  mile  and  one  mile  east/southeast  of  the  site.  The  population  of 
this  area  is  estimated  to  be  385  (approximately  110  homes  multiplied  by  3.5  people  per 
home).  According  to  Ms.  Marie  Blaney  of  the  Sandwich  Planning  Department,  further 
development  of  this  area  has  been  halted  for  the  foreseeable  future.  Therefore,  the 
population  of  the  area  should  not  change  significantly. 

Given  the  noise  evaluation  in  the  MMR  Report,  as  discussed  in  Section  2.7,  and  the 
continuation  of  current  site  uses,  the  on-site  activities  are  not  expected  to  adversely  impact 
the  human  populations  in  the  area  (See  Appendix  D  for  copies  of  the  ICUZ  maps  (19  &20) 
from  the  MMR  Report). 
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5.3  Proximity  to  a  Pubic  Planning  District 

Based  on  conversations  with  Marie  Blaney  of  the  Sandwich  Planning  Board  and  Dorr  Fox  of 
the  Cape  Cod  Commission,  the  J-3  Range  does  not  fall  within  any  public  planning  areas. 
The  closest  potential  planning  area  (an  area  of  proposed  growth)  in  the  Town  of  Sandwich  is 
located  approximately  four  miles  northeast  of  the  subject  site,  near  the  junction  of  Routes  6 
and  130  (See  Appendix  G  for  documentation). 

5.4  Inclusion  in  or  Proximity  to  a  National  Wilderness  Area 

The  National  Park  Service,  National  Forest  Service  and  Department  of  Fish  and  Wildlife  were 
contacted  in  an  effort  to  determine  the  proximity  of  the  site  to  any  national  wilderness  areas. 
According  to  Ms.  Gina  Johnson  of  the  National  Park  Service,  there  are  no  national  parks  near 
Sandwich,  Massachusetts.  The  closest  National  Wildlife  Refuge,  according  to  Mr.  Andrew 
Devitt  or  the  U.S.  Fish  and  Wildlife  Service,  is  Massoit  National  Wildlife  Refuge  near  Myles 
Standish  State  Forest  across  the  Cape  Cod  Canal,  in  Plymouth  County.  This  refuge  is  more 
than  12  miles  northwest  of  the  J-3  Range  (See  Appendix  G  for  Documentation  of  National 
Park  and  Wildlife  Refuges). 

Given  the  distance  of  these  areas  from  the  J-3  Range,  it  is  unlikely  that  the  on-site  activities 
would  have  any  adverse  environmental  impacts. 

5.5  Other  Army  or  non-Army  Jurisdictional  Limitations  on  Property  Use 

No  other  areas  of  jurisdictional  limitation  on  land  use  were  determined  to  be  present  in  the 
vicinity  of  the  J-3  Range.  It  is  our  understanding  that  this  determination  will  be  made  by 
Army  personnel  while  reviewing  this  report. 
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6.0    AREAS  OF  POTENTIAL  ENVIRONMENTAL  CONCERN 


6.1  Description  and  Evidence  of  Impact 

Two  areas  of  potential  environmental  concern  were  identified  during  the  site  inspection.  The 
first  potential  area  of  concern  was  the  floor  drain  located  in  the  photo-developing  room  in 
building  J-3-6.  According  to  Textron  personnel  this  drain  is  connected  to  the  on-site  septic 
system.  Although  this  drain  would  be  impacted  if  a  chemical  release  occurred,  there  were  no 
stains  around  the  drain  to  suggest  that  such  a  release  has  occurred. 

The  second  area  of  potential  environmental  concern  was  the  drum  of  diesel  fuel  located 
outside  the  gasoline  storage  shed  (J-3-C-1).  This  drum  was  sitting  on  a  wooden  cradle  on 
the  ground  surface,  with  no  barrier  or  containment  mechanism  to  protect  against  an 
accidental  release  to  the  ground  surface.  A  visual  inspection  of  the  ground  surface  did  not 
reveal  any  soil  staining,  nor  was  any  other  evidence  of  a  significant  release  observed  at  the 
time  of  the  site  inspection. 

6.2  Exposure  Assessment  (potential  of  exposing  existing  or  future  human  populations 
to  an  adverse  environmental  impact) 

The  potential  of  exposing  existing  or  future  human  populations  to  adverse  environmental 
impacts  was  evaluated  based  on  the  results  of  a  visual  inspection  of  the  J-3  Range  and  a 
review  of  available  data  regarding  the  current  environmental  conditions.  This  evaluation 
indicated  that  the  current  operations,  waste  handling  and  environmental  conditions  pose  little 
to  no  potential  for  such  exposure. 
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7.0     SUMMARY  OF  FINDINGS  AND  CONCLUSIONS 


7.1  Summary  of  Findings  &  Recommendations 

The  potential  sources  of  contamination  identified  on  the  J-3  Range  include  the  four  above 
ground  fuel  oil  storage  tanks  at  buildings  J-3-1 ,  J-3-3,  J-3-6  and  J-3-7;  the  use  and  storage  of 
photo-developing  chemical;  the  floor  drain  in  the  photo-development  room  in  building  J-3-6; 
and  the  drum  of  diesel  fuel  located  outside  the  gasoline  storage  shed  (J-3-C-1).  The  potential 
for  contamination  arising  out  of  the  presence  of  the  above  ground  fuel  oil  tanks  and  the  use 
and  storage  of  photo-development  chemicals,  has  been  minimized  through  proper  storage, 
handling  and  disposal  practices  implemented  by  Textron.  The  four  above  ground  tanks  are 
all  equipped  with  the  proper  secondary  containment  and  appeared  in  good  condition  at  the 
time  of  the  inspection.  The  photo-development  chemicals  are  handled  and  disposed  of  in 
accordance  with  the  appropriate  regulations  for  very  small  quantity  generators. 

The  only  remaining  issues  of  potential  concern  are  the  floor  drain  in  the  photo-development 
room  (building  J-3-6);  and  the  drum  of  diesel  fuel  outside  the  gasoline  storage  building  (J-3- 
C-1).  Although  both  of  these  areas  have  the  potential  to  adversely  impact  the  environment, 
Jbere  was  no  evidence  (i.e.  staining)  to  suggest  that  there  has  been  an  impact  to  date. 

Based  on  the  findings  of  this  environmental  survey,  ENSR  recommends  the  following 
precautionary  measures  be  taken  to  limit  the  potential  adverse  environmental  impact  from  on- 
site  operations: 

*  The  floor  drain  in  the  photo-development  room  in  building  J-3-6  should  be  sealed  to 
prevent  a  release  of  chemicals  to  the  on-site  septic  system;  and, 

•  The  drum  of  diesel  fuel  should  be  relocated  and  equipped  with  an  appropriate 
containment  device  in  order  to  avoid  a  release  to  the  ground  surface. 

No  other  areas  of  potential  environmental  concern  were  identified  in  the  course  of  this 
environmental  survey. 

7.2  Conclusions 

The  continuation  of  current  handling  and  disposal  practices  for  explosives,  detonators  and 
photographic  chemicals,  will  limit  the  potential  for  any  adverse  environmental  impacts  from 
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site  operations.  This  environmental  survey  has  identified  little  or  no  potential  for 
M  environmental  contamination  or  disruption  from  past,  present,  or  proposed  activities. 
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8.0    STUDY  LIMITATIONS 


This  Report  and  all  field  data,  notes,  and  laboratory  test  data  (where  applicable)  were 
gathered  and/or  prepared  by  ENSR  in  accordance  with  the  agreed  upon  scope  of  work  and 
generally  accepted  engineering  and  scientific  practices  in  effect  at  the  time  of  ENSR's 
investigation  of  the  site. 

The  statements,  conclusions,  and  opinions  contained  in  this  Report  are  only  intended  to  give 
approximations  of  the  environmental  condition  of  the  site  limited  to  the  particular 
environmental  issues  actually  targeted  by  ENSR's  investigation  as  described  in  our  proposal 
dated  October  4, 1993. 

This  Report  and  all  supporting  field  data,  notes  and  laboratory  test  data  where  applicable 
(collectively  referred  to  hereinafter  as  "information")  were  prepared  or  collected  by  ENSR 
Consulting  and  Engineering  for  its  client,  Textron  Defense  Systems.  ENSR's  client  may 
release  the  information  to  third  parties,  who  may  use  and  rely  upon  the  information  at  their 
discretion.  However,  any  use  of  or  reliance  upon  the  information  by  a  party  other  than 
specifically  named  above  shall  be  solely  at  the  risk  of  such  third  party  and  without  legal 
recourse  against  ENSR,  its  parent  company,  or  its  subsidiaries  and  affiliates,  or  their 
respective  employees,  officers  or  directors,  regardless  of  whether  the  action  in  which  recovery 
of  damages  is  sought  is  based  upon  contract,  tort  (including  the  sole,  concurrent  or  other 
negligence  and  strict  liability  of  ENSR),  statue  or  otherwise.  This  information  shall  not  be 
used  or  relied  upon  by  a  party  that  does  not  agree  to  be  bound  by  the  above  statement. 
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APPENDIX  A 
HAZARDOUS  WASTE  GENERATOR  DOCUMENTATION 
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Daniel  S.  Creenbaum 
Commissioner 


&     &/7i&  (jar?zrrionm€a/tA  of JfdassacAas^ti&- 


&cecatioe  G/fice  of (Sn/Hronmenta/  ^Ajftu'rs 

Q)e/M2rtment-  of (SmHronmentu/  J2ua/t{y  bnyvuxring 

Q)u/ision-  offfazart/oiM'  Waste 

One  Winter-  Street,  (Boston,  JJass.  0J2/0& 


DEQE 
NO"' IS 
THE  DEPARTMENT  OF 
^ENVIRONMENTAL  PROTECTION   I 


Re:      DEP  Number 

M.A.V.O.0.0.0.  ._J._A_i_.J_  ,__r 


Dear  Owner/Operator: 

This  letter  is  to  confirm  that  your  place  of  business  has  been  issued  a 
Department  of  Environmental  Protection  (DEP)  Number  for  use  on  hazardous  waste 
manifests  and  other  documents  related  to  your  hazardous  waste  activity. 

Enter  this  number  on  your  Registration  Form  on  the  line  beginning  with  the 

letters  M.A.   . . .   .   .   . .   .   .   and  keep  the  beige  copy  for  your 

records.  This  number- i~s— vaTTd- only  Tor- hazardous  waste  shipped  from  this 
address: 


Zip  ________    HaJzc^ 


(fXmjf? ficUoT^JLo 


Odd     ____<     __________ 


To  qualify  for  this  number,  you  must  generate  no  more- than  27  gallons  a 
month  of  hazardous  waste  and/or  no  more  than  270  gallons  a  month  of  waste  oil. 
If  you  generate  more  than  these  amounts  on  a  regular  basis,  you  must  apply  for  a 
permanent  EPA  Identification  Number  and  should  not  complete  the  enclosed 
Generator  Registration  Form.  You  can  obtain  an  application  for  the  EPA  number 
by  calling  us  at  1-800-343-3420. 

If  you  have  any  questions,  please  call  our  compliance  assistance  line 
(617)  292-5898  between  9:00  a.m.  and  1:00  p.m. 

Very  truly  yours , 


Compliance  &  Enforcement  Branch 


LABELING  HAZARDOUS  WASTE  IN  STORAGE 
[  310  CMR  30340(l)(b)] 


According  to  Massachusetts  Hazardous  Waste  Management  Regulations,  each 
container  and  tank  containing  hazardous  waste  must  be  labeled.  You  may  make  your 
own    like    the    sample    below,    or   purchase    labels    from: 


Certified  Business  Forms 

(617)969-0550 

217  California  Street 

Attention:  John 

Newton.  MA  02158 

Quantity 

Ccsi 

25 

S  14.62 

50 

22,62 

100 

40.73 

150 

56.74     .". 

200 

70.65 

300 

92.17 

400 

108.44 

500 

122.61 

HAZARDOUS 
WASTE 


NAMF  DF  WASTP    , 

5         HA7AR|->(S) 

DATF  ACCUMI  fl.  ATVON  RFflAN                  ' 

/19                         ! 

HANDLE  WITH  CARE 

Prepared  by   the  Industry  Outreach  Program,  Division  of  Hazardous  Waste      (DEP)      7/89 
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SJBSEl  Defense  Systems 


Defense  Systems/  Subsidiary  o(  Textron  Inc. 


INTEROFFICE  MEMORANDUM 


ell  Street.  Wilmington.  MA  01887 


TO 


R.  Stephens 


DATE 


January  18,  1991 
B220-RJL-002-091 


FROM   r.  Longo 


Hazardous  Wastes  Generated  At  J-3  Range, 


SY  TO   r.  Bellaire,  R.  Clark,  J.  Farino,  J.  Pinciaro,  J.  Tanin,  M.  Tremblay,  File. 


Attached,  please  find  an  updated  Very  Small  Quantity  Generator  Self 
Transport  Receipt,  as  required  by  the  Massachusetts  Department  of 
Enviromnental  Protection  (DEP) ,  for  the  hazardous  wastes  being  generated  at 
and  transported  from  TEXTRON  Cape  Operations  J-3  Range.  On  the  reverse  side 
of  this  receipt  is  the  registration  copy  and  the  rules  for  VSOGs  which  must 
be  complied  with  at  all  times. 

The  completion  of  this  receipt  will  be  as  in  the  past,  J-3  personnel  are  to 
complete  the  top  portion  of  this  form  for  each  shipment  of  listed  materials 
to  TDS.  Once  received  at  TDS  and  shipped  as  hazardous  waste,  Environmental 
Engineering  personnel  will  complete  the  receipt  and  forward  a  copy  to  Mr. 
Clark  as  noted,  who  must  at  that  point  retain  these  copies  on  file  for  a 
period  of  no  less  than  three  years 

This  system  has  worked  well  in  the  past,  and  I  see  no  reason  for  changes  at 
this  time,  so  long  as  all  personnel  involved  are  properly  informed  as  to 
what  the  requirements  for  this  operation  are. 

Should  you  have  any  questions  regarding  this  matter,  or  require  further 
clarification,  please  contact  me  at  extension  3782. 


Rudolph  J.  Dongo  Jr. 
Environmental  Coordinator 


EZSjSEK]  Defense  Systems 


Textron  Defense  Systems/  201  Lowe!  Slreet 

Subsidiary  of  Textron,  Inc.  Wilmmg-.cn.  MA  01887 


VERY  SMALL  CUANr/ITY  GENERATOR 
SELF  TRANSPORT  RECEIPT 


I 


Type  And  Quantity  Of  Waste   (Not  To  Exceed  55  Gal. I  J.S  &?C- //AZ/4/Z2<y6g ' ^/^f/O^C/xm^/ZT^ 

s  And  Dept.  Of  Person  Trarisrartinc^Waste .       /K  (<£/&&?'        ' /JL^-/  7~CO 

Area  Supervisors  Signature.    ^^&^^ ^^ />1^>^ Date    q^~  ///?/?£>/  fS  \ 

! 

i 

(Lower  Portion  To  Be  Completed  By  TDS  Environmental  Representative  Only) 

J'/  /  J  /     //?te  WaStS  llecsived  2/30r?  3 
VM^A4l^(m/7  Date  Sliipped  For  Disposal  j/20. 


ints  And/Or  Problems  /rf  /ZM  -AtZ2)/?/<'2)£P/ZZC7/7£7?-   &/3X  -     /0  <&?d  A&ggl 


I  NOTE:  Upon  completion  of  this  receipt,   a  cony  is  to  be  mailed  to  the  designated  repres- 
entative of -the  J-3  Range,   at  the  below  listed  address: 

TEXTRON  Cape  Operations.  J- 3  Range 
j  -     -  Cairo  Edwards,   MA     02542 


I 
I 


*     (See  Reverse  For  D.E.Q.E.  Registration) 


■ 


■a  ■=•■»■-? 


• 


~  w^'pocTtoftYpj.  jFowgjgggjgnedjofugeon  efrte  (12-prtch)  typewriter.) 


.    DIVISION  OF  HAZARDOUS  WASTE  ..       i  j 

COMMONWEALTH  Of, MASSACHUSETTS      v\ 
DEPARTMENT  OH:  ENVIBONMENTAURROTECTION?. 
DIVISION  .OF  HAZARDOUS  WASTE?!:  \     I  l 
. One  Winter  Street  i  .  ; "      \z\     |- 

|    Boston;  Massachusetts  02108     ?!{£_  I  = 


^-  r-c 


=  UNIF.ORM  HAZARDOUS 
' "  WASTE  MANIFEST 


"1.  Generator  US  EPA  ID  No..   .    ;  :  i  ■  Manifest  .   - 


2.  Page  1 
of  .55 


Information  in  the  shaded  area* 
ia  not  required  by  Federal  law". 


15c  Special  baodjingins 

t  J*' OSS  Cs  i3~^r.^  1 


It  GENERATOR'S  CERTIFICATION:  (.hereby;  declare  that  the  twtwool  th*  convgnment'an]  tuBy  and  accurately  described  tbove  trr 


i;r 


proper  ehippinp,  namerandare  cl«sa»dc  packed,  nytod  and  labeled,  and  are  ip  ajj  respects  in  p<Ppet,  condition  for  tansf>oQ  by>ighwaY  |^  '.     f     i  3      .  Z-     ~  4     i   i-.i     jj  : 

according to  applicable  international  and  national  ejverniwnJ  relations,         r.        L--'-'.i     -?.—-_.-     •fL.^-2— 2.^ "    2'     '"  £     -     "."5r     ■»•    —3     w  3- J.-i4~.   - 

;    =.  *       s. .   ^    £r    .  i^.  .2-.     --.--.-•.*•■.•«.-.--•       s       ?       ■  r-  |«j  ••?»■»=••       =       ?■;"=•       °    ;  •»    f  »  ?    <o 

0 1  am  a  large  quantity  generatoCI  certify  that  1  have  a  program  mplece  to  <educe  the  volume  wxf  tcuocity  of  waste  generated  tojhg-deg/ee  I  haveJ[fctemHne<j  to  be  ecoopmcaltv  practicable 
and  met  I  have^etectvd  the  pracficabte  rnethodof  (nvatmeht,  storage!  orjfispoaal  cunendY  ev»aeble,Jo  m$  which  mirtimraea  theprcseot  and  futurethreat,*tojjomanj>ea»ih  and  jpe_envirwv5 
mem;  OR.  If  I  aro  a  arnai  quantify/generator.  I  have  ipade  a  good  faith  effort  torninimiaFmy  waste  generation  and  select  thelbesf voste  manegen>eotmethoj  that  iaeviiUble  to  ma  and  mat  I 
can  afford.      *"'"":.     S  ~.    >      "-  5*0-  >     '     5     ~ji'"~J'        •     "  "*i  2  '  2."*  "*s     *.  5  "*';     f  |         =■    *    -     * "  ?  »     :'  i      -,'    '      S   -   T  ■ J  ? 

?      ii  »,  gy  »  «      «  i=  ^  j  £  "*  :;     ?-      O  ,^-?r.  §  ^?-°o  JL|^?  ^DateT.  ^,     __ 


=    Ppntfd/Tvpod  Na 


?TF^5  I  -  TTTjEp"  I  IT 

ail  TTftnmMiW'ti 


■  ^VjTfe^poae^TT^^cMiowledgerneht'of  Receipt^of  MafefJalaTT^  - 


20ifapattY  OvvnecptOperotorrC^aiftcatJoo  of  receipt  of  hazardous  mrtanaU  covered  byiihjs  m  and  est  except  as  potodTp  Itanr  1  i    ^o    i  i-  T^    ?  9-^HLjj     2 
:      :     =r   *•     &  3     7=2      .  Z  -     ■-     c    -     g  =     a  o  -     »  -j     -    ^         -   •       -    -u  =   =■     r  ?     7  3>e     «?•;••.     1  »    T  ?     1  O    ?   -Date'    ?-     t 


•i 


r     -     ;  a    o  t:  — -  g    ^    -  >  >,    - 


>  S    *  2    A  i!     2  = 


^"■"    B    -m 


— — r;  5 — =- 


SJgo^turt.  ^_ 


«•* 


^rr: 


J5-  si  «1  gill  I  .H  ?E  a  i  £ii 


^TL-g^n ^      SZ      mn"     s." : 


T^n^'^^-' 


stomer  Notification  And  Certification 

tements  with  Original  Signatures  will  be  Accepted! 


r  Name/Location 
I.D.  Number: 


am s<>    XEXTJWN    UHt'ENSC    SYSTEMS 
201    T.dWEI.L    ST. 

Ul  ii.ii  (NiVl'iiN  iiA    018B7 


TnTTTTTTTTTTi^T^^nr 


-TAT 


Sfe^jzJBaZggg 


"T^ 


-f 


"G 


-trfr 


rt- 


1 


ofile  or  ARF  Designation: 
Number:  '  \  /^  /-)  Q 


j  :r;  g o o :!;  .i o ft  j  rj o ■•: s rt ;1  ? '? n a o  t  D f » o  ■':  n  o  o *"■ :-' o 0 1.  c  o o  v.  1 1 1 ;: 5 


hazardous  Waste  Number(s): 
^alysis,Attached? 


m 


YES 


NO. 


On  file  atJaciJLty.,-  >,, 


5  L  Li  I 


-rrr 


X::--:i.i  Liu 


ted  Waste  Notification  (Category  1) 

l  notify  that  I  am  familiar  with  the  waste  through  analysis  and  testing  or  through  knowledge  of  the  waste  to  support  this  notification  that  the  waste 
is  not  restricted  as  specified  in  40  CFR  268,  Subpart  D  and  all  applicable  prohibitions  set  forth  in  40  CFR  268.32  or  RCRA  Section  3004(d). 

|d  Waste  Notification  (Category  2) 

,_a)  1  notify  that  I  am  familiar  with  the  waste  through  analysis  and  testing  or  through  knowledge  of  the  waste  to  support  this  notification  that  the 
waste  is  subject  to  the  treatment  standards  specified  in  40  CFR  268,  Subpart  D.  Waste  must  be  treated  to  the  appropriate  regulatory  treatment 
dard,  by  the  appropriate  regulatory  treatment  method,  or  qualifies  for  a  variance  as  described  in  Category  3;  or  meets  the  standard  as  described 

erCateg0ry4-  ±A    SEE    I..K1AII.    HA6RCS)    A* 


|)For  hazardous  debris,  the  waste  contains  the  following  contaminants  subject  to  treatment  (check  all  that  apply): §  268.45(b)(l)-Toxicity 

racteristic  debris; §  268.45(b)(2)-Debris  contaminated  with  listed  waste; §  268.45(b)(3)-Cyanide  reactive  debris.  This  hazardous  debris  is 

iject  to  the  alternative  treatment  standards  of  40  CFR  268.45. 


ding  Treatment  Standard(s) 


oryJJ  -  Variance  Notification 

Restricted  Waste  Variance  Notification 
Jtify  pursuant  to  40  CFR  268.7(a)(3)  that  I  am  familiar  with  the  waste  through  analysis  and  testing  or  through  knowledge  of  the  waste  to  support 
S  notification  that  this  waste  is  subject  to  a  national  capacity  variance  under  40  CFR  268  Subpart  C,  or  a  case-by-case  extension  under  40  CFR 

268.5,  or  an  exemption  under  40  CFR  268.6. 


licable  Variance  (Give  the  date  the  waste  is  subject  to  prohibitions)  ": 


Hazardous  Debris  Extension  Notification    .    .  .   —         ■".._._ 

he  hazardous  debris  waste  stream  accompanying  this  notification,  I  notify  that  I  have  made  the  necessary  submittals  to  my  operating  record,  or 
lies  maintained  pursuant  to  40  CFR  268.7(a)(5),  as  described  in  the  May  15, 1992  Federal  Register  (57  FR  20769),  and  therefore  this  hazardous 
lebris  shipment  qualifies  for  the  one-year  generic  case-by-case  extension. 


(cable  Variance  (Give  the  date  the  waste  is  subject  to  prohibitions) 


Ifaste  Certification  (Category  4)  ... 

_ify  under  penalty  of  law  that  I  personally  examined  and  am  familiar  with  the  waste  through  analysis  and  testing  or  through  knowledge  of  the 
»!_.e  to  support  this  certification  that  the  waste  complies  with  the  treatment  standards  specified  in  40  CFR  Part  268  Subpart  D  and  all  applicable 
rohibitions  set  forth  in  40  CFR  268.32  or  RCRA  Section  3004(d).  I  believe  that  the  information  I  submitted  is  true,  accurate,  and  complete.  I  am 
that  there  are  significant  penalties  for  submitting  a  false  certification  including  the  possibility  of  fine  and  imprisonment 

Lab  Pack  Certification 

5a)  Organometallic  (inorganic) 

|ify  under  penalty  of  law  that  I  personally  have  examined  and  am  familiar  with  the  waste  and  that  the  lab  pack  contains  only  the  wastes  specified 
?endix  IV  to  Part  268  or  solid  wastes  not  subject  to  regulation  under  40  CFR  Part  261. 1  am  aware  that  there  are  significant  penalties  for 
•itting  a  false  certificationMncluding  the  possibility  of  fine  or  imprisonment 

ratification  of  Corresponding  Treatment  Standard:  Incineration  followed  by  stabilization  of  residues  to  demonstrate  compliance  with  40  CFR 
""?(c).  (INCIN  fb  STABL)  .  ..  :  ..  .  ._.  ...  ..       ..„      ..._.' 

•'rganic--  """         '----•  ••-  -?--•.-.-  —  -.-:-.         r-  -    ■-,-. ■•-*  -■■>*»  -•■--  .._..,......-_       -  ..;_^...    .  _,.  _, ..    ....,-_    .    .......... 

rertify  under  penalty  of  law  that  I  personally  have  examined  and  am  familiar  with  the  waste  through  analysis  and  testing  or  through  knowledge  of 
ste  and  that  the  lab  pack  contains  only  organic  waste  specified  in  Appendix  V  to  Part  268  or  solid  wastes  not  subject  to  regulation  under  40 
lart  261. 1  am  aware  that  there  are  significant  penalties  for  submitting  a  false  certification,  including  the  possibility  of  fine  or  imprisonment. 

.....cation  of  Corresponding 
KTURE 
NAME: 


Meo^^^/tT^f^^ 
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■ 
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EnSU  Defense  Systems 


•^  r>  t        -  e-     .„—-./  201  Lowai  S  reet 

Textron  Defense  Systems/  ..,.,.., 

_   ,    -,-  ,-r     .'      i„^  Wilmington.  MA  01887 

Subsidiary  of  Textron,  Inc.  y 

™  VERY  S^ALL  CmNTTTY  GENERATOR 

SELF  TRANSPORT  RECEIPT 

'  ^      <•'■ 

And  Quantity  Of  Waste  (Not  lb  Exoeed  53  Gal-U?  TrfAf-r //JZtZMtf  G&tJSBUtA0£'    \ 

-  And  Dept.  Of  Person  Transportinoj^ste.  _g-  0^^'   /J-*?-/ X?-^7 

— rea  Supervisors  Signage.      "  ^tiZZS  Z"  <C6«C         Date.^£X^^  g3 

■    (Lower  Portion  lb  Be  Coroleted  By  TDS  Enviroraeatal  Representative  Only) 

Date  Waste  Received   d-l'lf    j 

Date  Shipped  For  DisposalJ^/^ 

And/Or  Problem    ^  <£**-  Mn/>*'.-7l*'V>/£/0*>a?    <?/?X-Jwnfrfa!&- 


NOiE:  Uoon  ccxupletion  of  this  receipt,   a  copy  is  to  be  nailed  to  the  designated  repres- 
entative of -the  J-3  Range,   at  the  below  listed  address: 

TEXTRON  Cape  Operations,   J-3  Range 
--     -  Carno  Edwards,   MA.     02542 


I 

f.^^5  Reverse  For  D.E.Q.E.  Registration) 
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DEPARTMENT  OF  ENVIRONMENTAL  PROTECTION 

DIVISION  OF  HAZARDOUS  WASTE 

One  Winter  Street 

Boston,  Massachusetts  02108 


LJ 


lease  print  of  type.  (Form  designed  for  use  on  elite  (12-prtch)  typewriter.) 


D  ! 


UNIFORM  HAZARDOUS 
WASTE  MANIFEST 


1 .  Generator  US  EPA  ID  No. 


Manifest 


3.  Generator's  Name  and  Mailing  Address 


■.     .1     .i    ••     ■.     *       >     f    ->    r.     /     1  1  ( Document  No.^ 

;-:|A|J|i/rJ|  ;  |o|Q|3|b|^|3|cr|u|  1  |o|1 


4.  Generator's  Phone  (>-'-,°      ) 


ooz-no? 


20  i  Lowell  Street 
•i  ifiiin.Tcofi;  M'\  u'oX? 
ATTN.     Mike  Trwnbiay 


US  EPA  ID  Number 


5.  Transporter     1     Company  Name  6. 

.aic:ic.:.v  cjiviicrr.sntdi  Services  OGr^hizdStjinc  {. i  |.-\  ^  |Q  |0  |Q  [v  p;  |~  |- 

7.  Transporter     2    Company  Name  8. 


US  EPA  ID  Number 


9.  Designated  Facility  Name  and  Site  Address 

Lciic'lciv/  Environment.- 1  St; 
300  Canal  Street. 
Lawrence,  I1A  01840 


'/ 1  r-,?  c 


10. 


US  EPA  ID  Number 


'iicrthEast)   Inc. 


If-  tA  1 0  tC  1 0 1 0  ; 6  1 0 1 ^  i a , 4- 


2.  Page  1 
of     1 


Information  in  the  shaded  areas 
is  not  required  by  Federal  law. 


A.  State  Manifest  Document  Number 

MA    F-Efib332.. 


B.  State  Gen.  ID 

Same 


aS?525K^ 


L± 


D  .-Transporter's  Phone  <  508    )  683-1v02 


E.  State  Trans.  ID 
I      I      I      I      I      I      I      I      I      I      I      I    - 


F.  Transporter's  Phone  (    -      ) 


G:  State  Facility's  ID 


Not  Required 


H.Facarty's  Phone  (   5Q8  1    683-1002 


~n 
ru 
o 
tr 

LU 
LU 

ru 


r~\ 
O 

no 


1 1 .  US  DOT  Description  (Including  Proper  Shipping  Name,  Hazard  Class,  and  ID  Number! 


12.  Containers 
No.  Type 


13. 

Total 

Quantity 


14. 

Unit 

Wt/Vol 


I. 

Waste  No. 


-•■-iSce  < i Ci-i x. i c  he i c 
Co/rcsive  slater! ai  l\:;27i*G  >o0j2 


5   IN 

_LLf 

■t 
I 
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J  I  <J 


D|0|0|2 
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\ -  V-<  J-  <-*  .-C.V.' 

•  I  ..  j.  ,  . 
ill!  i.C.1 

C."i  i  1  ~'~~><  i 

"    ■  -;-. 

M|A|9|9 


<« 


■•■■l-5l-"-l  'I- 


# 


Qjo 


D  ' 

F"  0-  0  3 

FIOIPI? 


."T^b;.=    ran 


'A" 


J.  A*^?/^^  Su,  fits, 

a."-".V.,a*tgpi:-(E>12T"-'^-'-  '•>■---  i  'e/ Hydraouihong  fZM^V-t-  '-%■■ 


K.  Handfing  Codes  for  Wastes  Listed  Afbv«3    Q    5 
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m 
xi 
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Waste  Kociak  Fixer  (FH  =  4.1.        'Waste  Paint,"  Toluene; 


^■^/ 


1 5.  Special  Handling  Instructions  and  Additional  Information  ? .-. 

e  - *  -■  •*' ; -  -  "  - — -  '-"  av.i  • J  .  —  ■< '1    -:      M  ■ i_ 


2S£  r-r  T-sr^rc*  ir.-iT-i 
L:iVr  Tten  'a..l\.     <q~; 


::VJ;'Or;.CTiIc<    Sdf  /it 


:"iS  C«i"   ilCJlC. 


.Ti  i-.'v: 


A 


16.  GENERATOR'S  CERTIFICATION:  I  hereby  declare  that  the  contents  of  this  consignment  »re  fully  »nd  accurately  descnoaO  »bove  t>Y 

proper  iMpping  name  and  are  classified,  packed,  marked,  end  labeled.  »nd  »fe  m  •«  respects  in  proper  condition  for  transport  by  highway  !. :      i  l".v»i\i  . 

according  to  applicable  international  and  national  government  regulations. 

If  I  am  a  large  quantity  generator.  I  certify  that  I  have  a  program  in  place  to  reduce  the  volume  and  toxicity  of  waste  generated  to  the  dagree  I  hava  determined  to  be  econorracaay  practicable 
and  that  I  have  selected  the  practicable  method  of  treatment,  storage,  or  disposal  currently  available  to  me  which  minimizes  the  present  and  future  threat  to  human  health  and  the  environ- 
menc  OR.  if  I  am  a  smalt  quantity  generator.  I  have  made  a  good  faith  effort  to  minimise  my  waste  generation  and  select  the  best  waste  management  method  that  is  available  to  me  and  that  I 
can  afford. 


20.  Facility  Owner  or  Operator.  Certification  of  receipt  of  hazardous  materials  covered  by  this  me  lif est  i  xcept  as  noted  in  Item  1  9 


ENVIRONMENTAL  PROTECTION 


Date 


m^misbn 


, , . '         —      ■      ■      -'!■    I 

Approved  OU9  No.  2050-0039.  Euwn  9-30-91 

V  Form  8700-22  (Rev.  9-88)  Previous  editions  are  obsolete. 

C0PY>3: 


Stopsturw.  I    i      ■■ 


(as/Tl 


a 


Month  _  Dey^~-Y—c^ 


m 


FACILITY  NAILS  TO  GENERATOR 


1* 


PA- 


customer  Notification  And  Certification 

[Statements  with  Original  Signatures  will  be  Accepted! 


1 


jpior  Name/Location: 
I.D.  .Number: 


A950  TEXTRON 
201  LUUF.LL  ST. 
UILMNGTON 


DEFENSE 
MA  01887 


73223 
SYSTEMS 


TTTTTTT 


feg&jgj  fiflAK&t&S- 


cricted  Waste  Notification  (Category  I) 

I  notify  thai  1  am  familiar  with  the  waste  through  analysis  and  testing  or  through  knowtedge  of  the  waste  to  support  this  notification  that  the  waste 

is  not  restricted  as  specified  in  40  CFR  2&S.  Subpart  D  and  all  applicable  prohibitions  set  forth  in  40  CFR  268.32  or  RCRA  Section  3004(d). 

esrrkUd  Waste  Notification  (Category  2) 

1 1  notify  that  1  am  familiar  with  tht  waste  through  analysis  and  testing  or  through  knowledge  of  the  waste  to  support  this  notification  that  the  waste 
is  iubjtct  to  the  treatment  standards  specified  In  40  CFR  268,  Subpart  0.  Waste  must  be  treated  to  the  appropriate  regulatory  treatment  standard,  by 
I  the  appropriate  regulatory  treatment  method,  or  qualifies  for  a  variance  as  described  in  Category  3;  or  meets  the  standard  as  described  under 
Category  4. 

6  kk    SEE    DETAIL    PAGE'S)    AA 


I  For  hazardous  debris,  the  waste  contains  the  following  contaminants  subject  to  treatment  (check  all  that  apply): $  265.45(b)(l)-Toxicily 
characteristic  debris: 1  268.45(b)(2)-Dfcbris  contaminated  with  listed  waste; 5  268.45(h)(3)-Cyanide  reactive  debris.  This  hazardous  debris  is 

subject  to  the  alternative  treatment  standards  of  40  CFR  265.45. 


w. 


nding  Treatment  Standard(s) . 


Ugory  3  •  Variance  Notification 

H3a)  Restricted  Waste  Variance  Notification 

!  notify  pursuant  to  40  CFR  265.7(a)(3)  that  I  am  familiar  with  the  waste  through  analysis  and  testing  or  through  knowledge  of"  the  waste  to  support 
this  notification  that  this  waste  is  subject  to  a  national  capacity  variance  under  40  CFR  26$  Subpart  C,  or  a  case-by-case  extension  under  40  CFR 
265.5.  or  an  exemption  under  40  CFR  268.6. 


pplicablc  Variance  (Cive  the  date  the  waste  is  subject  to  prohibitions) 


!     G 

m 

m 

.1 

WJ 

m 


(3b)  Hazardous  Debris  Extension  Notification 

or  the  hazardous  debris  waste  stream  accompanying  this  notification.  1  notify  that  1  have  made  the  necessary  submittals  to  my  operating  record,  or 
les  maintained  pursuant  to  40  CFR  265.7(a)(5),  as  described  in  the  May  15, 1992  Federal  Register  (57  PR  20769),  and  therefore  this  hazardous 
ebris  shipment  qualifies  for  tht  one-year  generic  case-by-case  extension. 


Applicable  Variance  (Give  the  date  the  waste  is  subject  to  prohibitions) 


ed  Waste  CertUlartloc  (Category  4)  •         -~.  -  ''•_■" 

certify  under  penalty  of  law  that  I  personally  examined  and  am  (amour  with  tht  waste  through  analysis  and  testing  or  through  knowledge  of  the 
wasu  to  support  this  certification  that  the  waste  complies  with  the  treatment  standards  specified  in  40  CFR  Part  268  Subpart  D  and  all  applicable 
-roh.bitions  set  forth  in  40  CFR  265-12  or  RCRA  Section  3004(d).  I  believe  that  the  information  f  submitted  U  true,  accurate,  and  complete.  I  am 
vare  that  there  are  significant  penalties  for  submitting  a  false  certification  Including  IhejypisibUi'ly  0Wg«riyJ4^nt49Ff¥«r,fcs )     l  x 

y  6  -  Ub  Pick  Ctrtlflatloo 

J6a)  Organomeulllc  (inorganic) 
jcertify  under  penalty  of  law  that  I  personally  have  examined  and  am  familiar  with  the  waste  and  that  the  lab  pack  contains  only  the  wastes  specified 
Appendix  IV  to  Part  268  or  solid  wastes  not  subject  to  regulation  under  40  CFR  Pan  261. 1  am  aware  thac  there  are  significant  penalties  for 
1  bmitting  a  false  certification,  including  the  possibility  of  fine  or  imprisonment. 

Notification  of  Corresponding  Treatment  Standard:  Incineration  followed  by  stabilization  o»"  residues  to  demonstrate  compliance  with  40  CFR 
8.42(c).  (1NCIN  fo  STABL) 

IblOrganic  _  ...... 

ertify  under  penalty  of  law  that  I  personalty  have  examined  and  am  familiar  with  the  waste  through  analysis  and  testing  or  through  knowledge  o(V 
the  waste  and  that  the  lab  pack  contains  only  organic  waste  specified  in  Appendix  V  to  Part  268  or  solid  wastes  not  subject  to  regulation  under  40- 
_CFR  Part  261.1  am  aware  that  there  are  significant  penalties  for  submitting  a  false  certification,  including  the/?o*s(biliry  of  fine  or  imprisonmcnL 


DATCr- 
TrTlE:. 


Pr^m^Aj-frf  *y^k 


,w*-  *..  t ... 
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II 
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Ciiuraior  Namt/Location: 
EKA  l.D.  Number: 


TEXTSON    PEFF.NSE    SYSTEMS      201    LO'JELL    5" 


KA[i0"0r6TT39^3 


UILMINGTON  „  HA  .         0  1  GQ7,.  ,,.,,,, 


Manifest  Number:  ftlflFji3C3&  fAAf226'S3-cl  MA?J2l.'*)3ehAf*fJ£t23(  ^fif^SC'-SS- 
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CTT- 


EPA  or  Sue* 
Wutt  CoJc 


MAOO 
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Mcgory 


t'0o6po'yr ' 

D006DOO8 


TTCTT 


IMiHiUir 


Trv-lUNlUy 
Croup  iWW 
or  NYfWl 


•ww 


rETvrr 


ICiCPR 
Rt/<:civu 


Socoi'ic  TrcjtnTtfni 

T<chnolo<y 


268.  43(.i) 


^t^f"  H«  /  l  ; 


-M-4-SK- 


iTfnrr 


Trrr 


TTAXTT 


rtrtri 


NMU 


)-?.G 


-rrs- 


"2*- 


i.'  V  V  •* 


HCiiKrii'.^i 


■^Cr-3-.  -t0<3> 


-HiACT 


-**- 


COO  1 


-rH-: 


-StV- 


F002t'O03 


I  OH  IT    L  It3 
TOO!  OX 


300. *0( ») 


3upo  nor<cs   ihcih- 
l 


-rr9- 


■£*=•; 


-M^r-e 


160       17=36 


'.nil  ccv-cinuTrrttM  C0KCt.'."riurc-:a  wastt* 


Wl  ffOS  w-*4  . 


LECEHD  POR  TREATMENT  STAXDARDS  EATRESSED  AS  CONCENTRATION 
tMij;  cot  cum.'m.'nt  ciMoutnurioK  *  **irt  nixurr 


Lt»tn«»    ConMMiKm  S»»e 

1  ArriorM  

2  SvTIttTK ^. M. 

3  n-ouwi  a<£«Aol  ..._. 

4  Gt/toA  (uatfdc    ... 

5  CirtXM  IrOWikinJ. 

i  CHujrad«u*A4 

7  Crnot  (m-  ind  r  u»w<n) 

I  «^r««t 

*  CYeMxusvrv 

JO  l^-DKhloratxrutrw 

II  eihrlmoir 

It  tthylemm    .„. 

13  LtArKUV/     ... 
U  boMlyl  «vnl 
IS  Mrriwxii 
IS  M«it?tefw  thUin* 
17  Mnfnt  «M  krtwM 

14  Httrvyt  '^^t,l  kilw  .. 
19  NKreo«na«»w 
M  /yrtdint  „__ 

M  Ttfevv , 

33  l.l.l-Tn<Woro«trur» 

3*  l.l.rTnchloRKtlu/w 

15  Tnchtorauxicfti  .._L 

SI  TrK(ilorcxT>ortiA%.nM-)T<OMnr 

J* XiUnct  Houll .„. „.._0JI' 


rooi-nxa  vcv  w«ww 


•UlVkn 


"5" 

31 
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SA;       NOTA?PUCAfllX-rh-i<crt«nt««fe>rtlinJj»r»bu«lonT0rAI. 
COKCZKTRATIOM  Ik*  TAAIJC  CCW  «i0\  carvatucnt  ovctrtntKw 

.•KrmTi^cr^t.\ouW«A^ixu^tfuurmi^^flS«^»r<wiUxasLi 

owliim  •**.  wo,  *rlA«t  W  0m  cmmUkaU  UlUd.  KUTC  o/  U« 
cthts  ami* venu  Im(«4  in  uifc  CCW  m  >tu>M.  (hut  <  TOTAL 
CCNSnTUEyr  uu  ihauU  N  run  tri  the  cantvmnjlnii  It  fend 
num»»  from  TABU  CCW  ihoal*  U  w«l  (we  WouaJooiL 

t«c»<~0tOCT  ?AK0  ITA><u«ita»  re«  raw 
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LECSM)  FOR  TREATMENT  STANDARDS  EXPRESSED  AS  CONCENTRATION 
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GLOBAL     T/\f\JK     SERVICES,      IfMC 

U     Turgeon     Lane         F^CD     Box     678 

Somersworth,     NH        03878 

1 -800-262-01 06 

August  27,  1990 

Textron  Defense  Systems 
201  Lowell  St. 
Wilmington,  MA    01887 

Attn:  Mr.  Rudy  Longo 

RE:  Underground  Tank  Testing  Results 

Dear  Mr.  Longo, 

Global  Tank  Services,  Inc.  performed  Petro-Tite  Leak  Detection  tank  tests  on 
the  underground  storage  tanks  at  the  J-3  Range  at  Otis  AFB.     The  tests 
were  conducted  by  a  certified  technician  in  conformance  with  the  National 
Fire  Protection  Association  Pamphlet  329.     The  results  of  the  test  performed 
on  the  tank  systems  are  as  follows: 


Date  of 

Test 

Tank  Size 

Product 

Result 

Leak  Rate 

8/2|/90 

2000  gal 

fuel  oil  #2 

passed 

-.OUGph 

8/21/90 

580  gal 

fuel  oil  #2 

passed 

+  .017Gph 

8/22/90 

550  gal 

fuel  oil  #2 

passed 

-.005  Gph 

A  copy  of  this  letter  and  reports  have  been  sent  to  the  Otis  Fire  Depart- 
ment. 

If  you  have  any  questions  or  need  assistance  please  do  not  hesitate  to  contact 
me. 

Very  truly  yours, 

GLOBAL     T/\f\lK     SERVICES,      IPnIC 
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Diane  LaCourse 
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indicate  that  the  county  had  675  farms  in  1 920. 

I  Approximately  1 8  percent  of  the  acreage  was  used  for 

I  agricultural  purposes. 

Present  trends  for  agriculture  in  Cape  Cod  are 

i  towards  small,  diversified  farms  with  a  retail  marketing 
system  consisting  of  roadside  stands  or  pick-your-own 
enterprises.  In  1984,  there  were  approximately  175 
agricultural  enterprises  on  about  5,000  acres  of  land. 

I  Much  of  the  land  once  used  for  agriculture  has  been 
abandoned  and  has  reverted  to  forest  land  or  has  been 
subdivided  for  residential  uses. 

I      The  cropland  remaining  today  is  interspersed  with 

I  residential  and  commercial  areas.  This  arrangement 
offers  direct  opportunities  as  well  as  limitations  for  the 

I  future  of  agriculture  in  Barnstable  County.  Population 
increases  have  expanded  a  market  for  fresh  agricultural 
products,  but  the  development  associated  with  these 
increases  reduces  the  acreage  available  for  agricultural 
uses. 

Geology 

Robert  N.  Oldale,  geologist.  U.S.  Geological  Survey,  helped 
prepare  this  section. 

The  landscape  of  Barnstable  County  owes  its  origin 
to  the  last  continental  glacier  and  to  the  rise  in  sea  level 
that  followed  glaciation.  The  moving  ice  scraped, 
ground,  and  picked  up  the  bedrock  of  southern  New 
England  and  deposited  it  as  the  glacial  and  postglacial 
sediments  of  Cape  Cod.  The  rock  debris,  called  drift, 
was  carried  south  by  the  ice  and  deposited  along  the 
ice  front.  The  result  was  the  glacial  landforms  of  Cape 

( Cod.  Later,  as  the  sea  drowned  the  glacial  cape,  the 
drift  along  the  shoreline  was  eroded  and  redeposited  as 
beaches  and  spits.  Windblown  sand  was  deposited  as 
dunes. 

J     The  exact  age  of  the  glacial  deposits  is  not  known. 

'The  deposits  do  not  date  back  to  more  than  18,000  to 
20,000  years  ago,  when  the  continental  glacier  reached 
its  maximum  advance  and  extended  as  far  southward 
as  Nantucket  and  Martha's  Vineyard  (7).  They  are  older 
than  the  glacial  deposits  near  Boston,  which,  according 

jto  radiocarbon  dating,  are  about  14,000  years  old  (4). 

I      The  glacier  in  southeastern  Massachusetts  was 
formed  into  lobes  by  basins  in  the  underlying  bedrock 

i  (13).  The  lobes  occupied  the  present  sites  of  Buzzard's 

I  Bay,  Cape  Cod  Bay,  and  the  Great  South  Channel  to 
the  east  of  Cape  Cod.  Generally,  the  two  western  lobes 
contributed  drift  to  the  inner  part  of  Cape  Cod  and  the 

I  South  Channel  lobe  contributed  drift  to  the  outer  part. 
Retreat  of  the  lobes  was  sequential  from  west  to  east. 
Generally,  the  oldest  deposits  were  laid  down  by  the 
Buzzard's  Bay  lobe  and  the  youngest  deposits  were  laid 
down  by  the  South  Channel  lobe  (9). 


Soil  Survey 


A  generalized  geologic  map  of  Barnstable  County 
was  compiled  from  detailed  7.5-minute  geologic  maps 
made  by  the  U.S.  Geological  Survey  at  a  scale  of 
1:31,680  or  1:24,000  (8,  11).  The  map  shows  the 
distribution  of  geologic  units  (fig.  3). 

Rock  debris  carried  southward  by  the  continental 
glacier  was  deposited  along  the  ice  front.  In  areas 
where  the  debris  was  laid  down  directly  by  the  ice, 
deposits  are  unsorted  and  unstratified.  Unstratified  drift, 
or  till,  is  made  up  of  rock  material  of  all  sizes,  ranging 
from  boulders  tens  of  feet  in  size  to  tiny  particles  of 
clay.  Till  is  commonly  associated  with  moraines  and 
areas  of  knob  and  kettle  topography. 

In  most  places  the  debris  was  sorted  by  meltwater 
streams  and  deposited  as  stratified  drift.  In  the  ice- 
contact  zone  the  depositional  environment  was  chaotic. 
It  was  characterized  by  rapid  changes  in  stream  volume 
and  stream  course.  In  this  zone  the  stratified  drift  is 
coarsest,  mostly  gravel  and  sand,  and  includes  till  and 
boulders  deposited  by  the  ice.  Away  from  the  ice- 
contact  zone,  the  stratified  drift  becomes  increasingly 
more  sorted  and  finer  grained.  These  outwash  deposits 
are  mostly  sand  and  gravelly  sand.  On  Cape  Cod  most 
of  the  meltwater  streams  flowed  into  preglacial  lakes 
where  very  fine  sand,  silt,  and  clay  were  deposited  (9). 

Glacial  deposits  make  up  the  distinctive  landforms 
that  are  the  basis  for  geologic  mapping  on  Cape  Cod. 
The  most  prominent  landforms  are  the  Buzzard's  Bay 
and  Sandwich  Moraines.  These  landforms  were  formed 
by  readvances  of  the  Buzzard's  Bay  and  Cape  Cod  Bay 
lobes  against  ice-contact  margins  of  the  Mashpee  Pitted 
Plain  and  the  Barnstable  Outwash  Plain.  Advancing  ice 
displaced  the  deposits  underlying  the  outwash  plains  by 
thrusting  and  folding  (10).  The  moraine  surface  is 
characterized  by  ridges,  knobs,  and  kettles  and  by 
ridges  that  run  approximately  parallel  to  the  trend  of  the 
moraine. 

Outwash  plains  are  the  most  common  glacial 
landform.  On  the  inner  part  of  Cape  Cod,  the  outwash 
plains  slope  southward.  They  were  formed  by  streams 
that  drained  the  Cape  Cod  Bay  lobe.  On  the  outer  part 
of  the  cape,  the  outwash  plains  slope  westward.  They 
were  formed  by  meltwater  that  drained  the  South 
Channel  lobe. 

All  outwash  plains  on  Cape  Cod  are  incomplete 
formations  in  that  their  downstream  ends  have  been 
washed  away  by  marine  erosion.  Except  for  the 
Harwich  Outwash  Plain  and  possibly  the  Eastham 
Outwash  Plain,  the  ice-contact  heads  have  been 
destroyed  by  overriding  waves  or  by  marine  erosion. 
The  ice-contact  head  of  the  Harwich  Outwash  Plain  has 
been  preserved,  however,  because  it  was  protected 
from  marine  erosion  by  glacial  deposits  between  it  and 
Cape  Cod  Bay. 
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Figure  3. — Geologic  map  of  Barnstable  County. 


I  \      The  surface  of  the  outwash  plains  in  Barnstable 
County  is  interrupted  by  kettle  holes  that  were  originally 

■the  sites  of  ice  blocks  buried  by  outwash  deposits.  In 
;ome  areas  the  kettle  holes  are  deep  enough  to  expose 
che  water  table  and  are  ponded.  The  outwash  plains  are 
cut  by  valleys  that  are  dry  in  all  but  their  lower  reaches, 

■  vhich  are  drowned  by  the  sea.  The  valleys  were  cut  by 
.treams  under  a  cold,  nearly  glacial  climate  after 
outwash  deposition  ceased  and  before  the  buried  ice 

■blocks  melted.  Permanently  frozen  ground  may  have 
ifluenced  the  formation  of  these  valleys,  but  there  is  no 
undeniable  evidence  of  permafrost. 

Knob-and-kettle  topography  or  large  isolated  kames 
£  1  )rmed  when  stratified  drift  filled  holes  in  the  ice.  In 


places  the  stratified  drift  surface  formed  areas  that  did 
not  have  a  broad,  stream-graded  surface.  These  areas 
are  mapped  as  ice-contact  deposits. 

A  thin  ubiquitous  layer  of  windblown  silt  and  sand 
caps  the  glacial  deposits.  Generally  only  a  few  feet 
thick,  the  material  was  deposited  when  the  drift  surface 
was  covered  with  little  vegetation.  The  windblown 
deposits  were  mixed  with  the  underlying  drift  by  frost 
action  and  contain  wind-polished  stones  called 
ventifacts. 

The  oldest  postglacial  deposits  on  Cape  Cod  are 
freshwater  sediments  laid  down  in  depressions  on  the 
glacial  surface.  These  sediments  include  reworked 
glacial  drift,  mostly  sand,  silt,  clay,  and  organic  material. 
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OFFICE 

1498  HIGH  STREET 

BRIDGEWATER,  MA  02324 


LABORATORY 

176  PLYMOUTH  STREET 

BRIDGEWATER,  MA  02324 


OLIVEIRA  ENVIRONMENTAL  LABORATORIES,  INC. 

FOOO  -  DAIRY  PRODUCTS  -  WATER  -  WASTEWATER 

CHEMICAL  &  BACTERIOLOGICAL  ANALYSES 

(508)  697-  2650 


June   28,    1988 


Textron  Defense   Systems 
201  Lowell  Street 
Wilmington,   Mass.    01887-2971 

Subject:      Well  Water  -  Existing  Well 

Collected  from  Building  J3-1 


m 


fi/L, 


-  Otis  Air  Force  Base  -  Bourne,  Mass 

Maximum  Contaminant  Level 
mg/1. 


Arsenic  (As) 
Barium  (Ba) 
Cadmium  (Cd) 
Total  Chromium 
Lead  (Pb) 
Mercury  (Hg) 
Selenium  (Sc) 
Silver  (Ag) 
Fluoride 
Copper  (Cu) 


L  0.002 
L  0.10 
L  0.001 
L  0.01 
L  0.01 
L  0.0005 
L  0.002 
L  0.002 
0.20 
0.208 


0.05 

1.00 

0.01 

0.05 

0.05 

0.002 

0.01 

0.05 

1.40 

1.00 


L  =  less  than 

Methodology: 

Metals  -  Atomic  Absorption  Spectrometry 

Arsenic,  Mercury,  &  Selenium  -  Atomic  Absorption  Spectrometry  with  hydride  system 

Fluoride  -  SPADN 

On  site  collection  made  by  R.  Perry  of  Oliveira  Laboratories  -  6/9/88  at  1:07  P.M. 
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OFFICE 

1438  HIGH  STREET 

BRIDGEWATER,  MA  02324 


LABORATORY 

176  PLYMOUTH  STREET 

BRIDGEWATER,  MA  02324 


OLIVEIRA  ENVIRONMENTAL  LABORATORIES,  INC. 

FOOD  -  DAIRY  PROOUCTS  -  WATER  -  WASTEWATER 

CHEMICAL  &  BACTERIOLOGICAL  ANALYSES 

(508)  697-  2650 


June   28,    1988 


Cextron  Defense   Systems 
101   Lowell   Street 
Wilmington,  Mass.    01887-2971 


Subject: 


Well  Water  -  Existing  Well 

Collected  from  Building  J3-1  -  Otis  Air  Force  Base  -  Bourne,  Mass 


Analysis  Number  5175 

Compound 
benzene 

Carbontetrachloride 
L , 1-Dichloroethylene 
1 , 2-Dichloroethane 
para  Dichlorobenzene 
rrichloroethylene 
1,1,1  Trichloroethane 
7inyl  Chloride 
3romobenzene 
3romodichlorome thane 
Bromof orm 
Bromome thane 
Chlorobenzene 
Chlorodibromome thane 
Chloroe thane 
Chloroform 
Chloromethane 
s-Chloro toluene 
p-Chloro toluene 
Dibromome  thane 
m-Dichlorobenzene 
o-Dichlorobenzene 


MDL* 


Cone . * 


EPA  Method  524 


Compound 


MDL*    Cone 


0.15 

0.93  ug/L 

trans-1,2  Dichloroethylene 

0.25 

ND 

0.25 

ND 

cis-1,2,  Dichloroethylene 

0.25 

ND 

0.20 

ND 

Dichlorome thane 

0.25 

ND 

0.25 

ND 

1,1  Dichloroethane 

0.20 

ND 

0.25 

ND 

1,1  Dichloropropene 

0.20 

ND 

0.20 

ND 

1,3  Dichloropropene 

0.25 

ND 

0.20 

ND 

1,2  Dichloropropane 

0.20 

ND 

1.0 

ND 

1,3  Dichloropropane 

0.20 

ND 

0.25 

ND 

2,2  Dichloropropane 

0.20 

ND 

0.25 

ND 

Ethylbenzene 

0.20 

ND 

0.50 

ND 

Styrene 

0.25 

ND 

1.0 

ND 

1,1,2  Trichloroethane 

0.20 

ND 

0.20 

ND 

1,1,1,2  Tetrachloroethane 

0.25 

ND 

0.25 

ND 

1,1,2,2  Tetrachloroethane 

0.20 

ND 

1.0 

ND 

Tetrachloroethylene 

0.20 

ND 

0.20 

0.60  ug/L 

1,2,3  Trichloropropane 

0.25 

ND 

1.0 

ND 

Toluene 

0.20 

ND 

0.20 

ND 

p-Xylene 

0.20 

ND 

0.20 

ND 

o-Xylene 

0.20 

ND 

0.20 

ND 

m-Xylene 

0.20 

ND 

0.25 

ND 

Ethylene  Dibromide  (EDB) 

0.20 

ND 

0.25 

ND 

1,2  Dibromo-3-chloropropane 

0.25 

ND 

II 

II 


OFFICE  LABORATORY 

1498  HIGH  STREET  176  PLYMOUTH  STREET 

BRIOGEWATER,  MA  02324  BRIDGEWATER,  MA  02324 

OLIVEIRA  ENVIRONMENTAL  LABORATORIES,  INC. 

FOOD  -  DAIRY  PRODUCTS  -  WATER  •  WASTEWATER 
CHEMICAL  &  BACTERIOLOGICAL  ANALYSES 
(508)  697-  2650 

Page   2 

Compound  MDL*  Cone* 

Bromochlorome thane 

n-Butylbenzene 

Dichlorodifluoromethane 

Fluorotrichlorome thane 

Hexachlorobutadiene 

Isopropylbenzene 

p-Isopropyltoluene 

Napthalene 

n-Propylbenzene 

Sec-butylbenzene 

Tert-butylbenzene 

1.2.3  Trichlorobenzene 

1.2.4  Trichlorobenzene 

1.2.4  Trimethylbenzene 

1.3.5  Trime'thylbenzene 

Notes:   ND  =  Below  minimum  detectable  level  (MDL) 
*  =  ug/1 

Tested  by  Lab  //MA052 

On  site  collection  made  by  R.  Perry  of  Oliveira  Laboratories  -  6/9/88  at  1:07  P.M. 


0.20 

ND 

0.25 

ND 

1.0 

ND 

1.0 

ND 

0.25 

ND 

0.20 

ND 

0.25 

ND 

1.0 

ND 

0.25 

ND 

0.20 

ND 

0.20 

ND 

0.30 

ND 

0.30 

ND 

0.30 

ND 

0.30 

ND 

II 

II 


II 

H 
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OFflCE  LABORATORY 

1496  HIGH  STREET  176  PLYMOUTH  STREET 

BRIDGEWATER.  MA  02324  BRIOGEWATER.  MA  02324 

.  OLIVEIRA  ENVIRONMENTAL  LABORATORIES,  INC. 

FOOD  -  DAIRY  PROOUCTS  •  WATER  •  WASTEWATER 
CHEMICAL  6  BACTERIOLOGICAL  ANALYSES 
(SOJ)  6(7-  26M 

June  28,  1988 

Textron  Defense  Systems 
201  Lowell  Street 
Wilmington,  Mass.  01887-2971 

Subject:   Well  Water  -  Existing  Well 

Collected  from  Building  J3-1  -  Otis  Air  Force  Base  -  Bourne,  Mass. 


Coliform  Count 
/100  ml  (3  35  C 
Membrane  Filter 


S.P.C./ml 
©35C 


10 


Color  IAPC  units) 

-     0.00 

Sediment 

none 

Turbidity  (NTUI 

0.34 

Odor 

none 

Taste 

satisfactory 

pH 

6.20 

Specific  Conductance 
micromhos/cm 

50.0 

mg  /liter 


Total  Alkalinity  (CaCO,) 

8.00 

Free  CO, 

9.84 

Total  Hardness  (CACCs) 

12.0 

Calcium  ICal 

4.80 

Magnesium  IMg) 

0.00 

Sodium  (Nal 

5.15 

Potassium  (K) 

0.60 

Total  Iron  (Fel 

0.05 

-   Manganese  (Mnl 

L  0.01 

Silica  (SiO,l 

8.80 

Sulfate  (SO.) 

12.0 

Chloride  (CI) 

7.50 

Nitrogen  -  Ammonia 

0.08 

Nitrogen  -  Nitrite 

0.003 

Nitroqen  ■  Nitrate 

L  0.10 

Copper  (Cu) 

J* 


L  "  less  than 

On  site  collection  made  by  R.  Perry  of  Oliveira  Laboratories  -  6/9/88  at  1:07  P.M. 

Bacteriologlcally,  this  well  water  is  of  a  satisfactory  sanitary  standard  and  is  suit-        ^ 
able  for  drinking  and  domestic  purposes.  < 

Chemically,  this  well  water  meets  the  standards  for  all  the  chemicals  tested.  •  * 


■ 

■ 
■ 


I 

H 


The  Standard  Plate  Count  indicated  the  general  bacterial  population  of  the  well  al  the  time  of  collection. 

Coliform  Group  Bacteria: 

Stgnificance 

The  coliform  group  bacteria  includes  organisms  found  in  the  intestinal  tracts  of  warm  blooded  animals,  birds,  decaying  organic  matter  (hay, 
leaves,  wood,  etc.),  the  top  2  to  3  feet  of  the  soil,  lakes,  ponds,  brooks,  rivers,  drainage  and  types  of  vegetation. 

Because  the  organisms  can  cause  some  illness;  because  the  presence  of  coliform  organisms  in  the  water  suggests  that  other  more  harmful 
organisms  may  be  present,  water  containing  one  or  more  coliform  group  bacteria  per  100  ml  of  sample  should  not  be  used  for  drinking  or 
cooking  purposes  unless  boiled  5  minutes  or  disinfected  by  other  means.  "  "  — — 

This  bacteria  is  of  animal  origin  (intestinal  tract)  and  may  be  considered  as  closely  associated  with  disease  causing  organisms.  On  this  factor, 
none  should  be  present. 

Color  —  APC  Units  -  Ground  water  ought  to  be  practically  free  from  color.  For  attractive  water  -  color  should  not  exceed  15  units. 

Turbidity   —   NT  Units  -  Recommended  limit  not  to  exceed  5  units. 

Odor  £>  Taste  —   For  water  to  be  of  high  quality,  the  water  should  be  odor  free  and  taste  good. 

pH  —  The  pH  value  defines  the  concentration  of  free  hydrogen  ions  in  solution.  Expressed  on  a  scale  extending  from  0  or  very  acid  to  14  or 
very  alkaline  with  7.0  being  neutral. 

Specific  Conductance  —   Conductivity  is  a  good  criterion  for  measuring  the  degree  of  mineralization  and  assessing  the  affect  of  diverse  ions 
on  chemical  equilibria.. 

Total  Alkalinity  —  The  alkalinity  of  this  water  represents  its  content  of  carbonates  and  bicarbonar.es. 

Free  Carbon  Dioxide   —   Well  water  having  a  tow  pH  and  a  Free  CO,  level  in  excess  of  50.  mg/l  will  be  corrosive  to  iron,  bronze,  brass  and 
copper  tubing  and  fittings. 

Total  Hardness   —   Standard  not  to  exceed  50.  mg/l.  Waters  having  a  hardness  level  of  50  to  100  are  in  the  medium  hardness  range,  over 
100  very  hard. 

Calcium  —  Calcium  contributes  to  the  total  hardness  of  water.  Appreciable  amounts  of  calcium  salts  break  down  on  heating  and  form  scale 
in  boilers,  pipes  and  cooking  utensils. 

Magnesium  —  Magnesium  is  a  common  constituent  of  natural  water.  Magnesium  and  calcium  ions  are  principal  contributors  to  water  hard- 
ness. Concentrations  in  excess  of  125  mg/l  can  exert  a  cathartic  and  diuretic  action. 

Sodium  —  Recommended  limit  not  to  exceed  20  mg/l. 

Potassium   —   Potassium  concentrations  in  drinking  water  seldom  exceed  20.  mg/l. 

Total  Iron   —   Standard  not  to  exceed  0.3  mg/l. 

Manganese  —   Standard  not  to  exceed  O.OS  mg/l.  The  principal  reason  for  limiting  the  concentration  of  manganese  is  to  reduce  esthetic  and 

economic  problems. 

Silica   —   Silica  conient  of  natural  water  is  most  commonly  in  the  1  to  30  mg/l.  Silica  in  water  is  undesirable  because  it  forms  difficult  to 
remove  silica  scales. 

Sulfates  —   Standard  not  to  exceed  250  mg/l. 

Chloride  —  Standard  not  to  exceed  250  mg/l. 

Nitrogen  —   Ammonia  is  presenl  in  variable  concentrations  in  many  surface  and  ground  waters.  Its  occurrence  in  ground  water  is  genera' 
result  of  natural  reduction  processes.  • 


Nitrogen  -  Nitrite  —   Nitrite  in  water  poses  a  health  hazard,  but  fortunately  seldom  occurs  in  high  concentrations.  Waters  with  a  nit*'- 
nit  me  concentrator!  over  1  mg/l  should  not  be  used  for  infant  feeding.  -: 

Nitrogen  -  Nitrate  —   Standard  not  to  exceed  10.  mg/l.  Nitrate,  in  high  concentrations  can  and  do  cause  methernogtobinenva  or  b  " 
nitrate  poisoning  in  infants.  Water  with  10  or  more  mg/l  of  nitrate  is  unsatisfactory  and  is  not  considered  safe  for  drinking  oi„* 
ing.  It  is  especially  dangerous  to  children  and  should  never  be  used  in  infant  formulas.  *. 

Copper  —   Standard  not  to  exceed  1.0  mg/l.  !m 
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1498  HIGH  STREET 
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LABORATORY 
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BRIDGEWATER.  MA  02324 


OLIVEIRA  ENVIRONMENTAL  LABORATORIES,  INC. 

FOOD  •  DAIRY  PRODUCTS  -  WATER  -  WASTEWATER 
CHEMICAL  Et  BACTERIOLOGICAL  ANALYSES 
(508)  697-  2650 


June  28,  1988 


:xtron  Defense  Systems 

11  Lowell  Street 

.lmington,  Mass.  01887-2971 


ibject: 


Well  Water  -  Existing  Well 
Collected  from  Building  J3-6 

rag/1. 


Otis  Air  Force  Base  -  Bourne,   Mass 

Maximum  Contaminant   Level 
rag/1. 


•senic    (As)  L  0.002  0.05 

Lrium   (Ba)  L  0.10  1.00 

idmium   (Cd)  L   0.001  0.01 

)tal  Chromium  L  0.01  0.05 

tad    (Pb)  L  0.01  0.05 

ircury    (Hg)  L  0.005  0.002 

ilenium   (Sc)                   L  0.002  0.01 

.lver    (Ag)                       L  0.002  0.05 

.uoride                                  0.15  .1.40 

>pper    (Cu)                            0.630  1.00 

=   less    than 
ithodology: 

Jtals   -  Atomic  Absorption   Spectrometry 

rsenic,    Mercury,    &   Selenium  -  Atomic   Absorption   Spectrometry  with  hydride    system 
Luoride   -   SPADN 

i  site   collection  made  by  R.    Perry   of   Oliveira  Laboratories   -   6/9/88   at    1:07   P.M. 


OFFICE 

1498  HIGH  STREET 

BRIDGEWATER,  MA  02324 


LABORATORY 

176  PLYMOUTH  STREET 

BRIDGEWATER,  MA  02324 


OLIVEIRA  ENVIRONMENTAL  LABORATORIES,  INC. 

FOOD  -  DAIRY  PRODUCTS  -  WATER  -  WASTEWATER 
CHEMICAL  Ef  BACTERIOLOGICAL  ANALYSES 
(508)  697-  2650 

June  28,  1988 


Textron  Defense  Systems 
201  Lowell  Street 
Wilmington,  Mass.  01887-2971 

Subject:   Well  Water  -  Existing  Well 

Collected  from  Building  J3-6  -  Otis  Air  Force  Base 


Analysis  Number  5175 

Compound 
Benzene 

Carbontetrachloride 
1 , 1-Dichloroethylene 
1 , 2-Dichloroethane 
para  Dichlorobenzene 
Trichloroethylene 
1,1,1  Trichloroethane 
Vinyl  Chloride 
Bromobenzene 
Bromodichlorome thane 
Bromoform 
Br omome thane 
Chlorobenzene 
Chlorodibr omome thane 
Chloroe thane 
Chloroform 
Chlorome  thane 
o-Chloro toluene 
p-Chloro toluene 
Dibromome  thane 
m-Dichlorobenzene 
o-Dichlorobenzene 


MDL* 


Cone* 


0.15 

0.56  i 

0.25 

ND 

0.20 

ND. 

0.25 

ND 

0.25 

ND 

0.20 

ND 

0.20 

ND 

1.0 

ND 

0.25 

ND 

0.25 

ND  • 

0.50 

ND 

1.0 

ND 

0.20 

ND 

0.25 

ND 

1.0 

ND 

0.20 

ND 

1.0 

ND 

0.20 

ND 

0.20 

ND 

0.20 

ND 

0.25 

ND 

0.25 

ND 

Bourne,  Mass. 
EPA  Method  524 
Compound 


0.56  ug/L  trans-1,2  Dichloroethylene 
cis-1,2,  Dichloroethylene 
Dichlorome thane 
1,1  Dichloroethane 

1.1  Dichloropropene 
1,3  Dichloropropene 

1.2  Dichloropropane 

1.3  Dichloropropane 
2,2  Dichloropropane 
Ethylbenzene 
Styrene 

1.1.2  Trichloroethane 
1,1,1,2  Tetrachloroethane 
1,1,2,2  Tetrachloroethane 
Tetrachloroethylene 

1.2.3  Trichloropropane 
Toluene 
p-Xylene 
o-Xylene 
m-Xylene 
Ethylene  Dibromide  (EDB) 


MDL*    Cone* 


0.25 
0.25 
0.25 
0.20 
0.20 
0.25 
0.20 
0.20 
0.20 
0.20 
0.25 
0.20 
0.25 
0.20 
0.20 
0.25 
0.20 
0.20 
0.20 
0.20 
0.20 


1,2  Dibromo-3-chloropropane   0.25 


ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
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Compound 

Bromochlorome thane 

n-Butylbenzene 

Dichlorodifluorome thane 

Fluorotrichlorome thane 

Hexachlorobutadiene 

Isopropylbenzene 

p-Isopropyltoluene 

Napthalene 

n-Propylbenzene 

Sec-butylbenzene 

Tert-butylbenzene 

1.2.3  Trichlorobenzene 

1.2.4  Trichlorobenzene 

1.2.4  Trimethylbenzene 

1.3.5  Trimethylbenzene 


MDL* 


Cone* 


0.20 

ND 

0.25 

ND 

1.0 

ND 

1.0 

ND 

0.25 

ND 

0.20 

ND 

0.25 

ND 

1.0 

ND 

0.25 

ND 

0.20 

ND 

0.20 

ND 

0.30 

ND 

0.30 

ND 

0.30 

ND 

0.30 

ND 

Notes:   ND  =  Below  minimum  detectable  level  (MDL) 
*  =  ug/1 

Tested  by  Lab  #MA052 

On  site  collection  made  by  R.  Perry  of  Oliveira  Laboratories  -  6/9/88  at  1:07  P.M. 


OFFICE  •  LABORATORY 

MSB  HIGH  STREET  176  PLYMOUTH  STREET 

BRIDGEWATER.  MA  02324  BRIOGEWATER.  MA  02354 

OLIVEIRA  ENVIRONMENTAL  LABORATORIES.  INC. 

FOOO  •  OAIRY  PRODUCTS  ■  WATER  -  WASTEWATER 
CHEMICAL  6  BACTERIOLOGICAL  ANALYSES 
(508)  897-  2650 

June  28,  1988 

Textron  Defense  Systems 
201  Lowell  Street 
Wilmington,  Hass.  01887-2971 

Subject:   Well  Water  -  Existing  Well 

Collected  from  Building  J3-6  -  Otis  Air  Force  Base  -  Bourne,  Hass. 


Coliform  Count 
/100  ml  <S>  35  C 
Membrane  Filter 


S.P.C./ml 
@35C 


Color  (APC  unitsl 

0.00 

Sediment 

none 

Turbidity  (NTUI 

0.30 

Odor 

none 

Taste 

satisfactory 

pH 

6.10 

Specific  Conductance 
micromhos/cm 

65.0 

mg  /liter 


Total  Alkalinity  (CaCQ,) 

7.00 

Free  CO, 

10.78 

Total  Hardness  (CACQ,) 

30.0 

Calcium  (Ca) 

9.60 

Magnesium  IMg) 

1.46 

Sodium  (Na) 

5.60 

Potassium  (K) 

0.68 

Total  Iron  (Fel 

0.05 

Manganese  (Mn) 

L  0.01 

Silica  (SiO,l 

7.75 

Sulfate  (SO.) 

1.50 

Chloride  (CII 

9.50 

Nitrogen  -  Ammonia 

0.14 

Nitrogen  -  Nitrite 

0.002 

Nitrogen  -  Nitrate 

3.45 

Copper  (Cu) 

L  "  less  than 

On  site  collection  made  by  R.  Perry  of  Oliveira  Laboratories  -  6/9/88  at  1:07  P.M. 

Bacteriologically,  this  well  water  is  of  a  satisfactory  sanitary  standard  and  is  suit-         \ 

able  for  drinking  and  domestic  purposes.  .  ..    • 

Chemically,  this  well  water  meets  the  standards  for  all  the  chemicals  tested. 


Director 


II 
n 


u 


The  Standard  Plate  Count  indicated  the  general  bacterial  population  of  the  well  at  the  time  of  collection. 

C pliform  Group  Bacteria: 

Significance 

The  coliform  group  bacteria  includes  organisms  found  in  the  intestinal  tracts  of  warm  blooded  animals,  birds,  decaying  organic  matter  (hay, 
leaves,  wood,  etc.),  the  top  2  to  3  feet  of  the  soil,  lakes,  ponds,  brooks,  rivers,  drainage  and  types  of  vegetation. 

Because  the  organisms  can  cause  some  illness;  because  the  presence  of  coliform  organisms  in  the  water  suggests  that  other  more  harmful 
organisms  may  be  present,  water  containing  one  or  more  coliform  group  bacteria  per  100  ml  of  sample  should  not  be  used  for  drinking  or 
cooking  purposes  unless  boiled  6  minutes  or  dsinfected  by  other  means. 

This  bacteria  is  of  animal  origin  (intestinal  tract)  and  may  be  considered  as  closely  associated  with  disease  causing  organisms.  On  this  factor, 
none  should  be  present. 

Color  —   APC  Units  -  Ground  water  ought  to  be  practically  free  from  color.  For  attractcve  water  -  color  should  not  exceed  15  units. 

Turbidity  —   NT  Units  •  Recommended  limit  not  to  exceed  5  units. 

Odor  6  Taste  —   For  water  to  be  of  high  quality,  the  water  should  be  odor  free  and  taste  good. 

pH  —  The  pH  value  defines  the  concentration  of  free  hydrogen  ions  in  solution.  Expressed  on  a  scale  extending  from  0  or  very  acid  to  14  or 
very  alkaline  with  7.0  being  neutral. 

Specific  Conductance  —  Conductivity  is  a  good  criterion  for  measuring  the  degree  of  mineralization  and  assessing  the  affect  of  diverse  ions 
on  chemical  equilibria. 

Total  Alkalinity  —   The  alkalinity  of  this  water  represents  its  content  of  carbonates  and  bicarbonates. 

Free  Carbon  Oioxide  —  Well  water  having  a  low  pH  and  a  Free  CO,  level  in  excess  of  50.  mg/t  will  be  corrosive  to  iron,  bronze,  brass  and 
copper  tubing  and  fittings. 

Total  Hardness  —  Standard  not  to  exceed  50.  mg/l.  Waters  having  a  hardness  level  of  50  to  100  are  in  the  medium  hardness  range,  over 
100  very  hard. 

Calcium  —  Calcium  contributes  to  the  total  hardness  of  water.  Appreciable  amounts  of  calcium  salts  break  down  on  heating  and  form  scale 
in  boilers,  pipes  and  cooking  utensils. 

Magnesium  —  Magnesium  is  a  common  constituent  of  natural  water.  Magnesium  and  calcium  ions  are  principal  contributors  to  water  hard- 
ness. Concentrations  in  excess  of  125  mg/l  can  exert  a  cathartic  and  diuretic  action. 

Sodium   —   Recommended  limit  not  to  exceed  20  mg/l. 

Potassium  —   Potassium  concentrations  in  drinking  water  seldom  exceed  20.  mg/l. 

Total  Iron   —   Standard  not  to  exceed  0.3  mg/l." 

Manganese  —  Standard  not  to  exceed  0.05  mg/l.  The  principal  reason  for  limiting  the  concentration  of  manganese  is  to  reduce  esthetic  and 
economic  problems. 

Silica  —  Silica  content  of  natural  water  is  most  commonly  in  the  1  to  X  mg/l.  Silica  in  water  is  undesirable  because  it  forms  difficult  to 
remove  silica  scales. 

Sulfates  —   Standard  not  to  exceed  250  mg/l. 

Chloride   —   Standard  not  to  exceed  250  mg/l. 

Nitrogen  —  Ammonia  is  present  in  variable  concentrations  in  many  surface  and  ground  waters.  Its  occurrence  in  ground  water  is  generally  a 
result  of  natural  reduction  processes. 

Nitrogen  -  Nitrite  —  Nitrite  in  water  poses  a  health  hazard,  but  fortunately  seldom  occurs  in  high  concentrations.  Waters  with  a  nitrogen  - 
nitrite  concentration  over  1  mg/l  should  not  be  used  for  infant  feeding. 

Nitrogen  -  Nitrate  —  Standard  not  to  exceed  10.  mg/l.  Nitrate,  in  high  concentrations  can  and  do  cause  methemoglobinemia  or  so-called 
nitrate  poisoning  in  infants.  Water  with  10  or  more  mg/l  of  nitrate  is  unsatisfactory  and  is  not  considered  safe  for  drinking  or  cook- 
ing. It  is  especially  dangerous  to  children  and  should  never  be  used  in  infant  formulas. 

Copper  —  Standard  not  to  exceed  1.0  mg/l. 
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OLIVEIRA  ENVIRONMENTAL  LABORATORIES,  INC. 
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CHEMICAL  &  BACTERIOLOGICAL  ANALYSES 

Telephone  (508)  697-2650 

FAX  (508)  697-0163 

July  30,  1992 

Textron  Defense  Systems 
201  Lowell  Street 
Wilmington,  MA  01887-2971 

Source:   Well  Water  -  Existing  Well 

Collected  from  Building  J3-6  Otis  Air  Force  Base  -  Bourne,  MA 


m 


sZLl 


Arsenic  (As) 
Barium  (Ba) 
Cadmium  (Cd) 
Total  Chromium 
Copper  (Cu) 
Lead  (Pb) 
Mercury  (Hg) 
Selenium  (Se) 
Silver  (Ag) 
Fluoride  (F) 


L  0.002 
L  0.10 
L  0.001 
L  0.01 

2.35 
L  0.01 
L  0.0005 
L  0.002 
L  0.002 

0.27 


Maximum  Contaminant  Level 

0.05 

1.00 

0.01 

0.05 

1.00 

0.05 

0.002 

0.01 

0.05 

4.00 


Analytical 
Method 

EPA  206.3 
EPA  208.1 
EPA  213.1 
EPA  218.1 
EPA  220.1 
EPA  239.1 

245.1* 
EPA  270.3 
EPA  272.1 
EPA  340.1 


L  ■  less  than 

*EPA  Modified/Hydride 

On  site  collection  made  by  R.  Perry  of  Oliveira  Laboratories  -  7/21/92. 
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OLTVEIRA  ENVIRONMENTAL  LABORATORIES,  INC. 

WATER  -  WASTEWATER  -  FOOD  -  OAIRY  PRODUCTS 

CHEMICAL  &  BACTERIOLOGICAL  ANALYSES 

TEL  (508)  637-2850 

FAX  (508)  697-0163 

July  30,    1992 

Textron  Defense  Systems 
201  Lowell  Street 
Wilmington,  MA  01887  -  2971 

Source:   Well  Water  -  Existing  Well 

Collected  from  Building  J3-6  -  Otis  Air  Force  Base  -  Bourne,  MA 


Analysis  Number:   7658 


Analysis  Date:   7/29/29 


Analyte                 j 

Result 
ur/1 

MCL 
ug/1 

Detection 
Limit  ug/1 

Analytical 
Method 

Benzene 

ND 

5.0 

0.1 

503.1 

Carbon  Tetrachloride 

ND 

5.0 

0.1 

502.1 

1 , 1-Dichloroethylene 

ND 

7.0 

0.1 

502.1 

1 , 2-Dichloroethane 

ND 

5.0 

0.1 

502.1 

para— Dichlorobenzene 

ND 

5.0 

0.5 

503.1 

Trichloroethylene 

ND 

5.0 

0.1 

502.1  &  503.1 

1,1, 1-Trichloroethane 

ND 

200. 

0.1 

502.1 

Vinyl  Chloride 

ND 

2.0 

0.1 

502.1 

Bromobenzene 

ND 

0.5 

502.1  &  503.1 

Bromodichlorome thane 

ND 

0.1 

502.1 

Bromof orm 

ND 

•   0.5 

502.1 

Br omome  thane 

ND 

0.2 

502.1  &  503.1 

Chlorobenzene 

ND 

0.1 

502.1  •" 

Chlorodibromome  thane 

ND 

0.5 

502.1 

Chloroe thane 

ND 

0.1 

502.1 

Chloroform 

ND 

0.1 

502.1 

Chlorome  thane 

ND 

0.1 

502.1 

o-Chloro toluene 

ND 

0.1 

502.1  &  503.1 

p-Chloro toluene 

ND 

0.1 

502.1  &  503.1 

Dibr omome thane 

ND 

0.1 

502.1 

m-Dichlorobenzene 

m 

0.5 

502.1  &  503.1 

o-Dichlorobenzene 

NU 

0.5 

502.1  &  503.1 

trans-1 , 2-Dichloroethylene 

ND 

0.1 

502.1 

cis-1 , 2-Dichloroethylene 

ND 

0.1 

502.1 

Dichlorome  thane 

ND 

0.1 

502.1 

1 , 1-Dichloroethane 

ND 

0.1 

502.1 

1 , 1-Dichloropropene 

ND 

0.1 

502.1 

1 , 3-Dichloropropene 

ND 

0.1 

502.1 

1 , 2-Dichloropropane 

ND 

,   0.1 

502.1 

1 , 3-Dichloropropane 

ND 

0.1 

502.1 

2 , 2-Dichloropropane 

ND 

0.1 

502.1 

Ethvlbenzene 

ND 

0.1 

503.1 

Stvrene 

ND      | 

0.1 

503.1 
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Analyte 

Result 
ug/1 

MCL 
ug/1 

Detection 
Limit  ug/1 

Analytical 
Method 

1,1, 2-Trichloroethane 

NT) 

0.1 

502.1 

1,1,1, 2-Tetrachloroe thane 

NT) 

0.1 

502.1 

1,1,2, 2-Tetrachloroethane 

NT) 

0.1 

502.1 

Tetrachloroethylene 

NT) 

0.1 

502.1  &  503.1 

1,2, 3-Trichloropropane 

NT) 

0.1 

502.1 

Toluene 

ND 

0.1 

503.1 

p-Xylene 

ND 

0.5 

503.1 

o-Xylene 

ND 

0.5 

503.1 

m-Xylene 

ND 

0.5 

503.1 

Bromochlbrome thane 

ND 

0.1 

502.1 

n-Butylbenzene 

ND 

0.1 

503.1 

Dichlorodif luorome thane 

ND 

0.1 

502.1 

Fluorotrichlorome thane 

ND 

0.1 

502.1 

Hexachlorobutadiene 

ND 

0.1 

503.1 

Isopropylbenzene 

ND 

0.1 

503.1 

p-Isopropyltoluene 

ND 

0.1 

503.1 

Naphthalene 

ND 

0.5 

503.1 

n-Propylbenzene 

ND 

0.1 

503.1 

Sec-butylbenzene 

ND 

0.1 

503.1 

Tert-butylbenzene 

ND 

0.1 

503.1       f 

1,2, 3-Tr ichlorobenzene 

ND 

0.1 

503.1 

1,2,4-Trichlorobenzene 

ND 

0.1 

503.1 

1,2,4-  Trimethylbenzene 

ND 

0.1 

503.1 

1,  3 , 5-Trimethylbenzene 

ND 

0.1 

503.1 

Ethylene  Dibromide  (EDB) 

ND 

0.01 

504  * 

I , 2-Dibromo-3- 

chloropropane  (DBCP) 

ND 

0.01 

504 

MCL  =  Maximum  Contaminant  Level 

Notes:   ND  =  None  Detected, (Below  minimum  detectable  level  -  MDL) 

Tested  by  Lab  #MA022 
Surrogate  Recoveries 


Compound 

Z  Recovered 

QC  Limits 

2-Bromo-l-chloropropane 
Fluorobenzene 

100 
101 

80-120 
80-120 

On  site  collection  made  by  R.  Perry  of  Oliveira  Laboratories  -  7/21/92, 


Director 
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extron  Defense  Systems 
01  Lowell  Street 
'.ilimington,  MA  01887-2971 

ource:  Well  Water  -  Existing  Well 

Collected  from  Building  J3-6  -  Otis  Air  Froce  Base  -  Bourne,  MA 


« 


)liform  Count 

/100  ml   @35C 

embrane  Filter 


P.C./ml 

35  C  57 


^^^  olor  (APC  units) 

0.00 

Sediment 

none 

«grfurbidity  (NTU) 

0.27 

Hdor 

none 

laste 

satisfactory 

mmM11 

6.00 

■  pecific  Conductance 
^^^^  licromhos/cm 

70.0 

■« 


I 


The  Standard  Piatt  Count  indicated  ttie  general  bacterial  population  of  the  wed  at  the  time  of  collection. 

Coltform  Group  Bactcna: 

Significance 

The  cofiform  group  bacteria  includes  organisms  found  in  the  intestinal  tracts  of  warm  blooded  animate,  birds,  decaying  organic  matter  (hay, 
leaves,  wood,  etc.).  the  top  2  to  3  feet  of  the  soil,  lakes,  ponds,  brooks,  rivers,  drainage  and  types  of  vegetation. 

Because  the  organisms  can  cause  some  illness;  because  the  presence  of  ccJiform  organisms  in  the  water  suggests  that  other  more  harmful 
organisms  may  be  present,  water  containing  one  or  more  coliform  group  bacteria  per  100  ml  of  sample  should  not  be  used  for  drinking  or 
cooking  purposes  unless  boiled  5  minutes  or  disinfected  by  other  means. 

This  bacteria  is  of  animal  origin  (intestinal  tract)  and  may  be  considered  as  closely  associated  with  disease  causing  organisms.  On  this  factor, 
none  should  be  present. 

Color   —  APC  Units  -  Ground  water  ought  to  be  practically  free  from  color.  For  attractive  water  -  color  should  not  exceed  15  units. 

Turbidity  —   NT  Unfts  -  Recommended  limit  not  to  exceed  5  units. 

Odor  £>  Taste  —  For  water  to  be  of  high  quality,  the  water  should  be  odor  free  and  taste  good. 

pH  —  The  pH  value  defines  the  concentration  of  free  hydrogen  ions  in  solution.  Expressed  on  a  scale  extending  from  0  or  very  acid  to  14  or 
very  alkaline  with  7.0  being  neutral. 

Specific  Conductance  —  Conductivity  is  a  good  criterion  for  measuring  the  degree  of  mineralization  and  assessing  the  affect  of  diverse  ions 
on  chemical  equilibria. 

Total  Alkalinity   —  The  alkalinity  of  this  water  represents  its  content  of  carbonates  and  bicarbonates. 

Free  Carbon  Dioxide  —  Well  water  having  a  low  pH  and  a  Free  CO,  level  in  excess  of  50.  mg/l  will  be  corrosive  to  iron,  bronze,  brass  and 
copper  tubing  and  fittings. 

Total  Hardness  —  Standard  not  to  exceed  50.  mg/l.  Waters  having  a  hardness  level  of  50  to  100  are  in  the  medium  hardness  range,  over 
100  very  hard. 

Calcium  —  Calcium  contributes  to  the  total  hardness  of  water.  Appreciable  amounts  of  calcium  salts  break  down  on  heating  and  form  scale 
in  boilers,  pipes  and  cooking  utensils. 

Magnesium  —  Magnesium  is  8  common  constituent  of  natural  water.  Magnesium  and  calcium  ions  are  principal  contributors  to  water  hard- 
ness. Concentrations  in  excess  of  125  mg/l  can  exert  a  cathartic  and  diuretic  action. 

Sodium  —   Recommended  limit  not  to  exceed  20  mg/l. 

Potassium  —   Potassium  concentrations  in  drinking  water  seldom  exceed  20.  mg/I. 

Total  Iron  —   Standard  not  to  exceed  0.3  mg/I. 

Manganese  —  Standard  not  to  exceed  0.05  mg/l.  The  principal  reason  for  limiting  the  concentration  of  manganese  is  to  reduce  esthetic  and 
economic  problems. 

Silica  —  Silica  content  of  natural  water  is  most  commonry  in  the  1  to  X  mg/l.  Silica  in  water  is  undesirable  because  it  forms  difficult  to 
remove  silica  scales. 

Sulfates  —  Standard  not  to  exceed  250  mg/l. 

Chloride  —   Standard  not  to  exceed  250  mg/l. 

Nitrogen  —  Ammonia  is  present  in  variable  concentrations  in  many  surface  and  ground  waters.  Its  occurrence  in  ground  water  is  generally  a 
result  of  natural  reduction  processes. 

Nitrogen  -  Nitrite  —  Nitrite  in  water  poses  a  health  hazard,  but  fortunately  seldom  occurs  in  high  concentrations.  Waters  with  a  nitrogen  - 
nitrite  concentration  over  1  mg/t  should  not  be  used  for  infant  feeding. 

Nitrogen  -  Nitrate  —  Standard  not  to  exceed  10.  mg/l.  Nitrate,  in  high  concentrations  can  and  do  cause  metr>enx>globinernia  or  so-called 
nitrate  poisoning  in  infants.  Water  with  10  or  more  mg/l  of  nitrate  is  unsatisfactory  and  is  not  considered  safe  for  drinking  or  cook- 
ing. It  is  especially  dangerous  to  children  and  should  never  be  used  in  infant  formulas. 

Copper  —   Standard  not  to  exceed  1.0  mg/l. 
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OFFICE  LABORATORY 

1498  HIGH  STREET  176  PLYMOUTH  STREET 

BRIDGEWATER.  MA  02324  ,  BRIDGEWATER.  MA  02324 

OLIVEIRA  ENVIRONMENTAL  LABORATORIES,  INC. 

WATER  -  WASTEWATER  -  FOOO  -  DAIRY  PRODUCTS 
CHEMICAL  &  BACTERIOLOGICAL  ANALYSES 

Telephone  (SOB)  697-2650 
FAJC  (508)  697-0163 

July  30.  1992 

Textron  Defense  Systems 
201  Lowell  Street 
Wllimington,  MA  01887-2971 

Source:   Well  Water  -  Existing  Well 

Collected  from  Building  J3-6  -  Otis  Air  Froce  Base  -  Bourne,  MA 


Coliform  Count 
/100  ml  @  3SC 
Membrane  Filler 


S.P.C./ml 

§>35C  57 


Color  1APC  units) 

0.00 

Sediment 

none 

Turbidity  (NTU) 

0.27 

Odor 

none 

Taste 

satisfactory 

pH 

6.00 

Specific  Conductance 
mtcrombos/cm 

70.0 

mg  /liter 


Total  Alkalinity  (CaCO,) 

8.00 

Frea  CO, 

15.6 

Total  Hardness  (CACO,) 

26.0 

Calcium  (Ca) 

4.00 

Magnesium  (Mg) 

3.90 

Sodium  (Nal 

5.80 

Potassium  IK) 

0.69 

Total  Iron  (Fel 

0.10 

Manganese  (Mn) 

L  0.01 

Silica  (SiO,) 

5.90 

Sullate  (SO,) 

12.5 

Chloride  <C1) 

9.00 

Nitrogen  -  Ammonia 

0.04 

Nitrogen  -  Nitrite 

0.001 

Nitrogen  -  Nitrate 

1.80 

Copper  (Cut 

L  -  less  than 

On  site  collection  made  by  R.  Perry  of  Olivelra  Laboratories  -  7/21/92. 


Bacteriologlcally,  this  well  water  is  of  a  satisfactory  sanitary  standard  and  is  suitable 
for  drinking  and  domestic  purposes. 

Chemically,  this  well  water  meets  the  standards  for  all  of  the  chemicals  tested. 


Director 
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OFFICE  LABORATORY 

1498  HIGH  STREET  176  PLYMOUTH  STREET 

BRIDGEWATER.  MA  02324  BRIDGEWATER,  MA  02324 

OLIVEIRA  ENVIRONMENTAL  LABORATORIES,  INC. 

FOOD  -  DAIRY  PRODUCTS  -  WATER  -  WASTEWATER 

CHEMICAL  &  BACTERIOLOGICAL  ANALYSES 

(5M)  697-  2650 

May  25,    1990 

Textron  Defense  Systems 
201  Lowell  Street 
Wilmington,  Mass.  01887-2971 

Subject:   Well  Water  -  Existing  Well 

Collected  from  Building  J3-6  -  Otis  Air  Force  Base  -  Bourne,  Mass. 


Maximum  Contaminant  Level 

mg/1.  mg/1. 

Arsenic  (As)'                      L  0.002  0.05 

Barium  (Ba)                       L  0.10  1.00 

Cadmium  (Cd)                        L  0.001  0.01 

Total  Chromium                     L  0.01  0.05 

Copper  (Cu)                        0.64  1.00 

Lead  (Pb)           -             L  0.01  0.05 

Mercury  (Hg)                      L  0.0005  0.002 

Selenium  (Se)                      L  0.002  0.01 

Silver  (Ag)                       L  0.002  0.05 

Fluoride  (F)                        0.18  1.40 

L  ■  less  than 

Methodology: 

Atomic  Absorption  Sepctrometry 

Arsenic,  Mercury,  &  Selenium  -  Atomic  Absorption  Spectrometry  with  Hydride  System. 

Fluoride  -  SPADN 

On  site  collection  made  by  R.  Perry  of  Oliveira  Laboratories  -  5/15/90  at  9:52  A.M. 


Director 
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OFFICE 

1496  HIGH  STREET 

BRIDGEWATER,  MA  02324 


LABORATORY 

176  PLYMOUTH  STREET 

BRIDGEWATER,  MA  02324 


OLIVEIRA  ENVIRONMENTAL  LABORATORIES,  INC. 

FOOD  -  DAIRY  PRODUCTS  -  WATER  -  WASTEWATER 
CHEMICAL  b  BACTERIOLOGICAL  ANALYSES 
(508)  697-  2650 

May  25,    1990 


Textron  Defense  Systems 
201  Lowell  Street 
Wilmington,  Mass.  01887-2971 


Subject:  Well  Water  -  Existing  Well 

Collected  from  Building  J3-6  -  Otis  Air  Force  Base  -  Bourne,  Mass. 


Analysis  Number  1682 


EPA  Method  503.1/Volatile  Aromatic 


Compound 

i 

Benzene 

Trichloroethene 

Toluene 

Te  t r achlor oe thene 

Ethylbenzene 

p-Xylene 

Chlorobenzene 

m-Xylene 

o-Xylene 

Isopropylbenzene 

Styrene 

n-Propylbenzene 

tert-Butylbenzene 

2-Chlorotoulene 

4-Chloro toluene 

Bromobenzene 

sec-Butylbenzene 

1,3, 5-Trimethylbenzene 

A-Isopropyltoluene 

1,2, A-Trimethylbenzene 

1, 4-Dichlorobenzene 

1, 3-Dichlorobenzene 


Cone* 


MDL* 


ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.50 

ND 

0.10 

ND 

0.50 

ND 

0.50 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.50 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.50 

ND 

0.50 

'     OFFICE 
1498  HIGH  STREET 
BRIDGEWATER.  MA  02324 


LABORATORY 

176  PLYMOUTH  STREET 

BRIDGEWATER.  MA  02324 


OLIVEIRA  ENVIRONMENTAL  LABORATORIES,  INC. 

FOOD  -  DAIRY  PRODUCTS  -  WATER  -  WASTEWATER 
CHEMICAL  &  BACTERIOLOGICAL  ANALYSES 
(508)  697-  2650 

page  2 


Compound 

n-ButylbenZene 

1, 2-Dichlorobenzene 

Hexachlorobutadiene 

1,2, 4-Trichlorobenzene 

Naphthalene 

1,2, 3-Trichlorobenzene 


Cone* 


MDL* 


ND 

0.10 

ND 

0.50 

ND 

0.10 

ND 

0.10 

ND 

0.50 

ND 

0.10 

Note:   ND  =  Below  minimum  detectable  level  (MDL) 
*  =  ug/1 

Tested  by  Lab  #MA022 


On  site  collection  made  by  R.  Perry  of  Oliveira  Laboratories  -  5/15/90  at  9:52  A.M. 


Director 
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OFFICE 

1498  HIGH  STREET 

BRIDGEWATER.  MA  02324 


LABORATORY 

176  PLYMOUTH  STREET 

BRIDGEWATER,  MA  02324 


OLIVEIRA  ENVIRONMENTAL  LABORATORIES,  INC. 

FOOD  -  DAIRY  PRODUCTS  -  WATER  -  WASTEWATER 

CHEMICAL  &  BACTERIOLOGICAL  ANALYSES 

(508)  697-  2650 

May  25,    1990 


Textron  Defense  Systems 

tl  Lowell  Street 
lmington,  Mass.  01887-2971 


bject:  Well  Water  -  Existing  Well 

Collected  from  Building  J3-6  -  Otis  Air  Force  Base  -  Bourne,  Mass. 

EPA  Method  502.1/Purgeable  Halocarbons 
MDL* 


Analysis  Number  1682 

■Propound 

Chloromethane 
Bomome  thane 
Dichlorodif luorome thane 
iHnyl  Chloride 

Jnloroe thane 
^■thylene  Chloride 
^^Lchlorof  luorome  thane 
^^.-Dichloroethene 
^mochlor  ome  thane 
, 1-Dichloroe  thane 
JUns""l>  2-Dichloroethene 
Ls-1 , 2-Dichloroethene 
■  oroform 
"2-Dichloroe  thane 

Mr  omome  thane 
> 1-Trichloroethane 
^j|bon  Tetrachloride 
I     B^odichlor ome thane 

2-Dichloropropane 
I  Mj-Dichloropropene 

Lchloroethene 
tl  H-Dichloropropane 
I-Dichloropropane 


Cone. * 


ND 

0.10 

ND 

0.20 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 
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OFFICE 
'      1498  HIGH  STREET 
BRIDGEWATER.  MA  02324 


LABORATORY 

176  PLYMOUTH  STREET 

BRIDGEWATER,  MA  02324 


OLIVEIRA  ENVIRONMENTAL  LABORATORIES,  INC. 

FOOD  -  DAIRY  PRODUCTS  -  WATER  -  WASTEWATER 
CHEMICAL  &  BACTERIOLOGICAL  ANALYSES 
(5M)  697-  2650 

May  25,  1990 


Textron  Defense  Systems 
201  Lowell  Street 
Wilmington,  Mass.  01887-2971 


Subject:  Well  Water  -  Existing  Well 

Collected  from  Building  J3-1  -  Otis  Air  Force  Base  -  Bourne,  Mass 


Analysis  Number  1681 

Compound 

Chloromethane 
Br omome thane 
Dichlorodifluorome thane 
|||  Vinyl  Chloride 
Chloroethane 
Methylene  Chloride 
Trichlorofluoromethane" 
1,1-Dichloroethene 
Bromochlorome thane 
1, 1-Dichloroe thane 
trans-1, 2-Dichloroethene 
cis-1 , 2-Dichloroethene 
Chloroform 
1, 2-Dichloroethane 
Dibromome thane 
1,1, 1-Trichloroe thane 
Carbon  Tetrachloride 
Bromodichlorome thane 
1, 2-Dichloropropane 
1,1-Dichloropropene 
Trichloroethene 
1, 3-Dichloropropane 
2 , 2-Dichloropropane 


m 

* 
* 

si 


Cone .* 


EPA  Method  502.1/Purgeable  Halocarbons 
MDL* 


ND 

0.10 

ND 

0.20 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

.ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 
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•      1498  HIGH  STREET 
BRIDGEWATER.  MA  02324 


LABORATORY 

176  PLYMOUTH  STREET 

BRIDGEWATER,  MA  02324 


OLIVEIRA  ENVIRONMENTAL  LABORATORIES,  INC. 

FOOD  -  DAIRY  PRODUCTS  -  WATER  -  WASTEWATER 

CHEMICAL  &  BACTERIOLOGICAL  ANALYSES 

(508)  697-  2650 


Compound 

Dibromochloromethane 

1,1, 2-Trichloroe thane 
J  1,2-Dibromo thane  (EDB) 

Bromof orm 
I  1,1,1,2-Tetrachloroethane 

1,2, 3-Trichloropropane 

1,1,2, 2-Tetrachloroethane 

Tetrachloroethene 

Chlorobenzene 

1, 2-Dibromo-3-Chloropropane  (DBCP) 

Bromobenzene 

I  I  2-Chlorotoluene 

4-Chloro toluene 

II  1,3-Dichlorobenzene 
1, 2-Dichlorobenzene 

M    1,  A-DIchlorobenzene 


page  2 


Cone* 


MDL* 


ND 

0.50 

ND 

0.10 

ND 

•   0.10 

ND 

0.50 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.50 

ND 

0.50 

ND 

0.10 

ND 

0.10 

ND 

0.50 

.  ND 

0.50 

ND 

0.50 

I  Note:   ND  =  Below  minimum  detectable  level  (MDL) 
^        *  =  ug/1 

I  Tested  by  Lab  #MA022 
^  On  site  collection  made  by  R.  Perry  of  Oliveira  Laboratories  -  5/15/90  at  9:38  A.M. 
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Director 
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LABORATORY 

176  PLYMOUTH  STREET 

BRIDGEWATER.  MA  02324 


OLIVEIRA  ENVIRONMENTAL  LABORATORIES,  INC. 

FOOD  -  DAIRY  PRODUCTS  -  WATER  -  WASTEWATER 

CHEMICAL  b  BACTERIOLOGICAL  ANALYSES 

(503)  697-  2650 

May   25,    1990 


'extron  Defense  Systems 
Lowell  Street 
ington,  Mass.  01887-2971 


il|lm 


ject:      Well  Water  -  Existing  Well 

Collected  from  Building  J3-1  -  Otis  Air  Force  Base  -  Bourne,   Mass 


vhalysis   Number  1681 


™  ^m 


ipound 

9  Inzene 
^^^ichloroethene 
illuene 

trachloroethene 
^hylbenzene 
I  ^Xylene 

^hlorobenzene 

Xylene 
>-Xylene 
opropylbenzene 
yrene 

Propylbenzene 
rt-Butylbenzene 
^•Chlorotoulene 
jf  (-Chlorotoluene 

iromobenzene 
5  Rc-Butylbenzene 

.,  3 , 5-Trimethylbenzene 
;ij^B-Isopropyl  toluene 

. , 2 , 4-Trimethy lbenzene 
^^m  4-Dichlorobenzene 
■«^^  3-DIchlorobenzene 


« 


Cone* 


EPA  Method  503.1/Volatile  Aromatic 


MDL* 


ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.50 

ND 

0.10 

ND 

0.50 

ND 

0.50 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

0.50 

ND 

0.10 

ND 

0.10 

ND 

0.10 

ND 

•   0.10 

ND 

0.50 

ND 

0.50 

m 


0FFICE  LABORATORY 

1438  HIGH  STREET  176  PLYMOUTH  STREET 

BRIDGEWATER.  MA  02324  BRIDGEWATER.  MA  02224 

OLIVEIRA  ENVIRONMENTAL  LABORATORIES,  INC. 

FOOD  -  DAIRY  PRODUCTS  -  WATER  -  WASTEWATER 

CHEMICAL  &  BACTERIOLOGICAL  ANALYSES 

(508)  697-  2650 

May   25,    1990 

JTextron  Defence  Systems 
01  Lowell  Street 
ilmington,  Mass.  01887-2971 


ubject:   Well  Water  -  Existing  Well 

Collected  from  Building  J3-1  -  Otis  Air  Force  Base  -  Bourne,  Mass. 


M 


Maximum  Contaminant  Level 
mg/1.  mg/1. 


Arsenic  (As)  L  0.002  0.05 

larium  (Ba)  L  0.10  1.00 

Cadmium  (Cd)  L  0.001  0.01 

'otal  Chromium  L  0.01  0.05 

Copper  (Cu)           -  0.21  1.00 

,ead  (Pb)  L  0.01  0.05 

iercury  (Hg)  L  0.0005  0.002 

elenium  (Se)        .  L  0.002  0.01 

ilver  (Ag)  L  0.002  0.05 

Fluoride  (F)                 ""-  0.24  1.40 


~  =  less  than 

ethodology: 

Atomic  Absorption  Sepctrometry 

rsenic,  Mercury,  &  Selenium  -  Atomic  Absorption  Spectrometry  with  Hydride  System. 
Fluoride  -  SPADN 

n  site  collection  made  by  R.  Perry  of  Oliveira  Laboratories  -  5/15/90  at  9:38  A.M. 


!* 


Director 


m 
■ 
i 

i 
I 

I 

f 
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The  Standard  Plate  Count  indicated  the  general  bacterial  population  of  the  wed  at  the  time  of  collection. 

Conform  Group  Bacteria: 

Significance 

The  coliform  group  bacteria  includes  organisms  found  in  the  intestinal  tracts  of  warm  blooded  animals,  birds,  decaying  organic  matter  (hay. 
leaves,  wood,  etc.),  the  top  2  to  3  feet  of  the  soil,  takes,  ponds,  brooks,  rrvers,  drainage  and  types  of  vegetation. 

Because  the  organisms  can  cause  some  illness;  because  the  presence  ol  conform  organisms  in  the  water  suggests  that  other  more  harmful 
organisms  may  be  present,  water  containing  one  or  more  coliform  group  bactena  per  100  ml  of  sample  should  not  be  used  for  drinkng  or 
cooking  purposes  unless  boiled  S  minutes  or  disinfected  by  other  means. 

This  bacteria  is  of  animal  origin  (.intestinal  tract)  and  may  be  considered  as  closely  associated  with  disease  causing  organisms.  On  this  factor. 
none  should  be  present. 

Color  —  APC  Units  -  Ground  water  ought  to  be  practically  free  from  cotor.  For  attractive  water  •  color  should  not  exceed  15  units. 

Turbidity  —   NT  Units  -  Recommended  hmit  not  to  exceed  5  units. 

Odor  &  Taste  —   For  water  to  be  of  high  quality,  the  watw  should  be  odor  free  and  taste  good. 

pH  —  The  pH  value  defines  the  concentration  of  free  hydrogen  ions  in  solution.  Expressed  on  a  scale  extending  from  0  or  very  acid  to  14  or 
very  alkaline  with  7.0  being  neutral. 

Specific  Conductance  —  Conductivity  is  a  good  criterion  for  measuring  the  degree  of  mineralization  and  assessing  the  affect  of  diverse  ions 
on  chemical  equilibria. 

Total  Alkalinity   —  The  alkalinity  of  this  water  represents  its  content  of  carbonates  and  bicarbonates. 

Free  Carbon  Dioxide  —  WeR  water  having  a  low  pH  and  a  Free  CO,  level  in  excess  of  50.  mg/l  win  be  corrosive  to  iron,  bronze,  brass  and 
copper  tubing  and  finings. 

Total  Hardness  —  Standard  not  to  exceed  50.  mg/l.  Waters  having  a  hardness  level  of  50  to  100  are  in  the  medium  hardness  range,  over 
100  very  hard. 

Calcium  —  Calcium  contributes  to  the  total  hardness  of  water.  Appreciable  amounts  of  calcium  salts  break  down  on  heating  and  form  scale 
in  boilers,  pipes  and  cooking  utensils. 

Magnesium  —  Magnesium  is  a  common  constituent  of  natural  water.  Magnesium  and  calcium  ions  are  principal  contributors  to  water  hard- 
ness. Concentrations  in  excess  of  125  mg/l  can  exert  a  cathartic  and  diuretic  action. 

Sodium   —   Recommended  limit  not  to  exceed  20  mg/l. 

Potassium   —   Potassium  concentrations  in  drinking  water  seldom  exceed  20.  mg/l. 

Total  Iron   —   Standard  not  to  exceed  0.3  mg/l. 

Manganese  *-  Standard  not  to  exceed  0.05  mg/l.  The  principal  reason  for  limiting  the  concentration  of  manganese  is  to  reduce  esthetic  and 
economic  problems. 

SS'ca  —  Silica  content  of  natural  water  is  most  commonly  in  the  1  to  30  mg/l.  Silica  in  water  is  undesirable  because  it  forms  difficult  to 
remove  silica  scales. 

Sulfates    —    Standard  not  to  exceed  250  mg/l. 

Chloride   —   Standard  not  to  exceed  250  mg/l. 

Nitrogen  —  Ammonia  is  present  in  variable  concentrations  in  many  surface  and  ground  waters.  Its  occurrence  in  ground  water  is  generally  a 
result  of  natural  reduction  processes. 

Nitrogen  -  Nitrite  —  Nitrite  in  water  poses  a  health  hazard,  but  fortunately  seldom  occurs  *i  high  concentrations.  Waters  with  a  nitrogen  - 
nitrite  concentration  over  1  mg/l  should  not  be  used  for  infant  feeding. 

Nitrogen  -  Nitrate  —  Standard  not  to  exceed  10.  mg/l.  Nitrate,  in  high  concentrabons  can  and  do  cause  methenx>gloornerniB  or  so-caJted 
nitrate  poisoning  in  infants.  Water  with  10  or  more  mg/l  of  nitrate  is  unsatisfactory  and  is  not  considered  safe  for  drinking  or  cook- 
ing. It  is  especially  dangerous  to  children  and  should  never  be  used  in  infant  formulas. 

Copper   —   Standard  not  to  exceed  1.0  mg/l. 
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OFFICE 

1498  HIGH  STREET 

BRIOGEWATER.  MA  02324 


LABORATORY 
17S  PLYMOUTH  STREET 
BRIOGEWATER.  MA  02324 


OLIVEIRA  ENVIRONMENTAL  LABORATORIES.  INC. 

FOOO  -  OAIRY  PRODUCTS  -  WATER  •  WASTEWATER 
CHEMICAL  6  BACTERIOLOGICAL  ANALYSES 
(5M)  (87-  WO 

May  25,  1990 


Textron  Defense  Systems 
201  Lowell  Street 
Wilmington,  Mass.  01887-2971 


Subject:   Well  Water  -  Existing  Well 

Collected  from  Building  J3-1  -  Otis  Air  Force  Base  -  Bourne,  Mass. 


Coliform  Count 
/100  ml  @  35  C 
Membrane  Filter 


S.P.C./ml 
©35C 


L   1 


Color  (APC  units) 

0.00 

Sediment 

none 

Turbidity  (NTUI 

0.32 

Odor 

none 

Taste  * 

satisfactory 

pH 

6.30 

Specific  Conductance 
micromhos/cm 

58.0 

mg  /liter 


Total  Alkalinity  (CaCO,) 

7.00 

Free  CO, 

0.97 

Total  Hardness  (CACO,) 

10.0 

Calcium  (Ca) 

1.60 

Maqnesium  (Mg) 

1.46 

Sodium  (Na) 

6.80 

Potassium  (K) 

0.48 

Toul  Iron  (Fe) 

0.02 

Manganese  IMn) 

L  0.01 

Silica  (Sip,) 

4.00 

Sulfate  (SO.) 

7.50 

Chloride  (Cll 

8.50 

Nitrogen  -  Ammonia 

L  0.01 

Nitrogen  -  Nitrite 

0.003 

Nitrogen  -  Nitrate 

0.28 

Copper  (Cu) 

L  -   less    than 

On  site   collection  made  by  R.   Perry  of  Oliveira  Laboratories  -  5/15/90  at  9:38  A.M. 

Bacteriologlcally,    this  veil  water   is  of  a  satisfactory  sanitary  standard  and   is   suitable 
for  drinking  and  domestic  purposes. 

Chemically,    this  well  water  meets    the    standards    for   the   chemicals    tested. 


avco 


SYSTEMS  DIVISION  INTEROFFICE  MEMORANDUM 

201  Lowell  Street 

Wilmington,  Massachusetts  01887 

TO     D.   Maynard  DATE  18  December  1984 

F2fl2-DP-fl4-208 


FROM     D.  Parrella 
SUBJECT    Well  Water  Quality,   Avco  Ballistic  Facility,   Camp  Edwards 
COPY  TO    R.  Clark,  M.  Cronin,  R.   Stephens,   E.   Thiboult,   file 


On  7  December  1984  Oliveria  Environmental  Laboratories,    Inc.   of 
Bridgewater,  MA  collected  samples  of  water  from  both  wells  at  Avco 
Ballistic  Facility,   Camp  Edwards,   MA.     The  upper  well  serves  the  shop 
(J-3-1),  Melt -pour  (J- 3- 3)  and  office  trailer.     Lower  well  serves 
Environmental   (J-3-7)   and  Assembly   (0-3-6)   Buildings.     Reports  were 
recently  reviewed.     Chemically  and  bacteriologically  this  water  is  of 
a  satisfactory  standard  for  drinking  and  domestic  purposes.     Results 
of  total  volatile  organics  will  be  forth  coming.     Enclosed  are 
reports  which  should  be  held  on  permanent  record  for  future  reference. 


David  Parrella 
A.B.F  Engineer 
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1498  HIGH  STREET 

8RIOGEWATER.  MA  02324 


LABORATORY 

176  PLYMOUTH  STREET 

BRIOGEWATER.  MA  02324 


OLIVEIRA  ENVIRONMENTAL  LABORATORIES,  INC. 

FOOO  -  DAIRY  PRODUCTS  •  WATER  •  WASTEWATER 

CHEMICAL  &  BACTERIOLOGICAL  ANALYSES 

697-2650 


December  12,  1984 


Avco  Systems  Division 
Ballistic  Test  Facility 
P.O.  Box  900 
Forest  Dale,  Mass.  02644 


Subject:  Bored  Well  with  well  point 
(Lower  Well) 

Located  on  the  Avco  Systems  Site 
Bourne,  Mass 


-  Otis  Air  Force  Base  -  Camp  Edwards 


mg/1. 


Maximum  Contaminant  Level 
iag/1- 


Arsenic 

Barium 

Cadmium 

Total  Chromium 

Lead 

Mercury 

Selenium 

Silver 

Fluoride 


Arsenic,  Mercury,  Selenium 

Trace  Metals 

Fluoride 

L  ■=  less  than 

On  site  collection  made  by  V.  Oliveira  -  12/7/84  at  11:15  A.M. 


L  0.002  0.05 

L  0.10  1.00 

L  0.001  0.010 

L  0.01  0.05 

L  0.01  0.05 

L  0.0005  0.002 

L  0.002  0.01 

L  0.002  0.05 

L  0.05  2.0 
Methodology 

Atomic  Absorption  -  with  Hydride  System 

Atomic  Absorption 

SPADN 


OFFICE 

1498  HIGH  STREET 

BRIDGEWATER.  MA  02324 


LABORATORY 

176  PLYMOUTH  STREET 

BRIDGEWATER.  MA  02324 


OLIVEIRA  ENVIRONMENTAL  LABORATORIES,  INC. 

FOOD  -  DAIRY  PRODUCTS  •  WATER  ■  WASTEWATER 

CHEMICAL  &  BACTERIOLOGICAL  ANALYSES 

897-2860 

December  12,  1984  - 
Avco  Systems  Division 
Ballistic  Test  Facility 
P.O.  Box  900 
Forest  Dale,  Maes.  0264A 

Subject:  Well  Water  -  Bored  Well  with  well  point 

(Upper  Well) 

Located  on  the  Avco  Systems  Site  -  Otis  Air  Force  Base  -  Camp  Edwards  -  Boun 
Mass. 


Arsenic 

Barium 

Cadmium 

Total  Chromium 

Lead 

Mercury 

Selenium 

Silver 

Fluoride 

Arsenic,  Mercury,  Selenium 

Trace  Metals 

Fluoride 


tag/1. 


Maximum  Contaminant  Level 


L  0.002  0.05 

L  0.01  1.00 

L  0.001  0.010 

L  0.01  0.05 

L  0.01  0.05 

L  0.0005  0.002 

L  0.002  0.01 

L  0.002  0.05 

L  0.05  2.0 
Methodology 

Atomic  Absorption  -  with  Hydride  System 

Atomic  Absorption 

SPADN 


L  -  less  than 


On  site  collection  made  by  V.  Oliveira  -  12/7/84  at  11:00  A.M. 


c 

4 

V 


Director 


The  Standard  Plate  Count  indicated  the  general  bacterial  population  of  the  well  at  the  time  of  collection. 

Coliform  Group  Bacteria: 

Significance 

The  coliform  group  bacteria  includes  organisms  found  in  the  intestinal  tracts  of  warm  blooded  animals,  birds,  decaying  orgar  :  matter  (hay, 
leaves,  wood,  etc.),  the  top  2  to  3  feet  of  the  soil,  lakes,  ponds,  brooks,  rivers,  drainage  and  types  of  vegetation. 

Because  the  organisms  can  cause  some  illness;  because  the  presence  of  coliform  organisms  in  the  water  suggests  that  other  more  harmful 
organisms  may  be  present,  water  containing  one  or  more  coliform  group  bacteria  per  100  ml  of  sample  should  not  be  used  for  drinking  or 
cooking  purposes  unless  boiled  5  minutes  or  disinfected  by  other  means. 

This  bacteria  is  of  animal  origin  (intestinal  tract)  and  may  be  considered  as  closely  associated  with  disease  causing  organisms.  On  this  factor, 
none  should  be  present. 

Color  —   APC  Units  -  Ground  water  ought  to  be  practically  free  from  color.  For  attractive  water  -  color  should  not  exceed  15  units. 

Turbidity  —   NT  Units  -  Recommended  limit  not  to  exceed  5  units. 

Odor  &  Taste   —   For  water  to  be  of  high  quality,  the  water  should  be  odor  free  and  taste  good. 

pH  —  The  pH  value  defines  the  concentration  of  free  hydrogen  ions  in  solution.  Expressed  on  a  scale  extending  from  0  or  very  acid  to  14  or 
very  alkaline  with  7.0  being  neutral. 

Specific  Conductance  —  Conductivity  is  a  good  criterion  for  measuring  the  degree  of  mineralization  and  assessing  the  affect  of  diverse  ions 
on  chemical  equilibria. 

Total  Alkalinity  —  The  alkalinity  of  this  water  represents  its  content  of  carbonates  and  bicarbonates. 

Free  Carbon  Dioxide  —  Well  water  having  a  tow  pH  and  a  Free  CO?  level  in  excess  of  50.  mg/l  will  be  corrosive  to  iron,  bronze,  brass  and 
copper  tubing  and  fittings. 

Total  Hardness  —  Standard  not  to  exceed  50.  mg/l.  Waters  having  a  hardness  level  of  50  to  100  are  in  the  medium  hardness  range,  over 
100  very  hard. 

Calcium  —  Calcium  contributes  to  the  total  hardness  of  water.  Appreciable  amounts  of  calcium  salts  break  down  on  heating  and  form  scale 
in  boilers,  pipes  and  cooking  utensils. 

Magnesium  —  Magnesium  is  a  common  constituent  of  natural  water.  Magnesium  and  calcium  ions  are  principal  contributors  to  water  hard- 
ness. Concentrations  in  excess  of  125  mg/l  can  exert  a  cathartic  and  diuretic  action. 

Sodium  —   Recommended  limit  not  to  exceed  20  mg/l. 

Potassium  —   Potassium  concentrations  in  drinking  water  seldom  exceed  20.  mg/l. 

Total  Iron   —  Standard  not  to  exceed  0.3  mg/l. 

Manganese  —  Standard  not  to  exceed  0.05  mg/l.  The  principal  reason  for  limiting  the  concentration  of  manganese  is  to  reduce  esthetic  and 
economic  problems. 

Silica  —  Silica  content  of  natural  water  is  most  commonly  in  the  1  to  30  mg/l.  Silica  in  water  is  undesirable  because  it  forms  difficult  to 
remove  silica  scales. 

Sulfates   —   Standard  not  to  exceed  250  mg/l. 

Chloride   —   Standard  not  to  exceed  250  mg/l. 

Nitrogen  —  Ammonia  is  present  in  variable  concentrations  in  many  surface  and  ground  waters.  Its  occurrence  in  ground  water  is  generally  a 
result  of  natural  reduction  processes. 

Nitrogen  -  Nitrite   —    Nitrite  in  water  poses  a  health  hazard,  but  fortunately  seldom  occurs  in  high  concentrations.  Waters  with  a  nitrogen 
nitrite  concentration  over  1  mg/l  should  not  be  used  for  infant  feeding. 

Nitrogen  -  Nitrate  —  Standard  not  to  exceed  10.  mg/l.  Nitrate,  in  high  concentrations  can  and  do  cause  methemoglobinemia  or  so-called 
nitrate  poisoning  in  infants.  Water  with  10  or  more  mg/l  of  nitrate  is  unsatisfactory  and  is  not  considered  safe  for  drinking  or  cook- 
ing. It  is  especially  dangerous  to  children  and  should  never  be  used  in  infant  formulas. 

Copper   —    Standard  not  to  exceed  1.0  mg/l. 
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1498  HIGH  STREET 

8RI0GEWATER.  MA  02324 


LABORATORY 
17»  rLYMGVTH  STREET 
BRIOGEWATER.  MA  02324 


OLIVEIRA  ENVIRONMENTAL  LABORATORIES.  INC. 

FOOD  ■  DAIRY  PRODUCTS  •  WATER  -  WASTEWATER 

CHEMICAL  b  BACTERIOLOGICAL  ANALYSES 

(87-2060 


December  12,  1984 


Avco  Systems  Division 
Ballistic  Test  Facility 
P.O.  Box  900 
Forest  Dole,  Haas.  02644 


Subject:  Well  Water  -  Bored  Well  with  well  point 

(upper  Well) 

Located  on  the  Avco  Systems  Division  Site  -  Otis  Air  Force  Base  -  Camp  Edvarda 
Bourne,  Mass. 

Coltform  Count 

/100  ml    @  35  C  Q 

Membrane  Filter 


S.P.C./ml 
©35C 


50 


Color  (APC  unitsl 

0 

Sediment 

Turbidity  (NTUI 

n  Lf 

Odor 

nnno 

Taste 

mafall 1r 

pH 

f ;  i 

Specific  Conductance 

micromhos/cm 

8S. 

mg  /liter 


Total  Alkalinity  (CaCO,) 

14.0 

Free  CO, 

13.6 

Total  Hardness  (CACO,) 

22.0 

Calcium  (Cal 

6.40 

Magnesium  (Mgl 

1.46 

Sodium  iNal 

6.30 

Potassium  IK) 

0.48 

Total  Iron  (Fe) 

0.80 

Manganese  (Mn) 

L  0.01 

Silica  (SiO,l 

9.00 

Sulfate  (SO.) 

15.0 

Chloride  (CD 

15.0 

Nitrogen  -  Ammonia 

0.15 

Nitrogen  *  Nitrite 

0.008 

•  Nitrogen  -  Nitrate 

0.94 

Copper  (Cul 

1.75 

L  -  less  than 

On  site  collection  made  by  V.  Ollve^ra  -12/7/84  at  Hi  15  A.M. 

Bacteriologically,  this  veil  water  is  of  a  satisfactory  sanitary  standard  and  is  suitable  for 
drinking  and  domestic  purposes. 

Chemically,  this  veil  vater  Is  high  in  iron  content.  The  taste  is  affected  by  the  high 
iron  content.  The  high  copper  content  la  due  to  an  acidic  vater  attacking  the  copper  tubing. 
This  level  is  generally  high  in  the  first  drawn  vater  and  then  flushes  out  with  usage.  All 
other  chemicals  tested  meet  the  standards. 


.**- 


Director 


OFFICE 

1*98  HIGH  STREET 

BRIOGEWATER.  MA  OZ324 


LABORATORY 
176  nYMOUTH  STREET 
BRIOGEWATER.  MA  CZ» 


OLIVEIRA  ENVIRONMENTAL  LABORATORIES,  INC. 

FOOO  -  DAIRY  PRODUCTS  ■  WATER  •  WASTEWATER 

CHEMICAL  6  8ACTERIOLOGICAL  ANALYSES 

07-2960 


December  12,  1984 


Avco  Systems  Division 
Ballistic  Test  Facility 
P.O.  Box  900 
Forest  Dale,  Kass.  02644 


Subject:  Well  Water  -  Bored  Well  with  well  point 
(Lover  Well) 


Located  on  the  Avco  Systems  Site  -  Otis  Air  Force  Base  -  Camp  Edward  -  Bourne, Hass. 


Colitorm  Count 
/ 100  ml    <g>  3S  C 
Membrane  Filler 


S  P.C./ml 
©3SC 


27 


Color  (APC  unilsl 

0 

Sediment 

none    ! 

Turbidity  (NTU) 

0.27 

Odor 

none 

Taste 

satisfactory 

pH 

5.6          .( 

Specific  Conductance 
mic/omhos/cm 

no. 

mg  /litef 


Total  Alkalinity  (CaCO,) 

5.00 

Free  CO, 

24.7 

Total  Hardness  ICACO,! 

20.0 

Calcium  (Cj) 

4.00 

Magnesium  (Mgl 

2.44 

Sodium  (Nal 

8.60 

Potassium  (K) 

0.72 

Total  Iron  (Fel 

0.03          ! 

Manqanese  (Mn) 

L  0.01 

Silica  IS. 0,1 

8.80 

Sulfate  ISO.) 

8.00          ! 

Chloride  (CI) 

13.0 

Nitrogen  -  Ammonia 

0.24          i 

Nitroqen  -  Nitrite 

0.008 

Nitrogen  -  Nitrate 

5.30 

Copper  ICul 


less   than 


0.30 


On  eite  collection  made  by  V.  Ollvelra  -  12/7/84  at  11:00  A.M. 

Bacteriologically.   this  well  water  is' of  a  satisfactory  sanitary  standard  and  i«  suitable  for 
drinking  and  domestic  purposes.         ■ 

Chemically,   this  well  water  la  acidic  and  will  be  corrosive.     All  other  chemicals  tested  meet 
the   standards. 


KtfV 


Director 


APPENDIX  F 
ZONING  MAP 
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0  0113  ODflfllPi  3 


Jonathan  Bourne  Public  Library 

19  Sandwich  Rd 

Bourne,  MA  02532 


For  Reference 


Not  to  be  taken  from  this  room 


ENSR  Consulting  and  Engineering 


Alabama 

Florence 

(205)  767-1210 

Alaska 

Anchorage 

(907)  561-5700 

California 

Los  Angeles 

CamariDo 

(805)  388-3775 

Newport  Beach 

(714)  476-0321 

San  Francisco 

(510)  865-1888 

Colorado 

Fort  Collins 

(303)  493-8878 

Connecticut 

Hartford 

(203)  657-8910 

Illinois 

Chicago 

(708)  887-1700 

Massachusetts 

Boston 

(508)  635-9500 

Minnesota 

Minneapolis  ' 

(612)  924-0117 

New  Jersey 

Mahwah 

(201)  818-0900 

Mt  Laurel 

(609)  234-5520 

Somerset . 

(908)  560-7323 

North  Carolina 

Raleigh 

(919)  571-0669 

Pennsylvania 

Pittsburgh 

(412)261-2910 

South  Carolina 

Rock  Hill 

(803)  329-9690 

Texas 

Dallas 

(214)  960-6855 

Houston 

(713)520-9900 

Washington 

Seattle 

(206)  881-7700 

Puerto  Rico 

San  Juan 

(809)  753-9509 

